THURSDAY, APRIL 25, 1907. 


THE DEVELOPMENT OF CHEMICAL 
THEORY. 

A History of Chemical Theory and Laws. By M. M. 
Pattison Muir. Pp. xx+555. (New York: John 
Wiley and Sons; London: Chapman and Hall, 
Ltd., 1907.) Price 17s. net. 


HIS book, as the author remarks in several 
places, is not intended as a history of chemistry, 
but as an account of the development of chemical 
theory, an account of attempts ‘‘ to describe, to set 
in due order, and to connect the changes of composi- 
tion and the changes of properties which occur 
simultaneously in systems of homogeneous sub- 
stances, and the conditions under which these changes 
proceed.”? Or, as the author again expresses his 
intention, it is ‘to trace the forms which the two 
fundamental inquiries of chemistry have presented 
at different periods, to describe some of the methods 
which have been used to find answers to these 
inguiries, and to set forth the general results of the 
application of these metgods.’’ The two fundamental 
inquiries relate to the questions, ‘What is a 
chemically distinct ‘substance? ’? and ‘‘ What happens 
when chemically distinct substances interact? ”’ 
These questions are treated historically. In answer 
to the first, the author deals with the ‘ recognition 
of homogeneous substances, and the description of 
chemical changes as the interactions of those sub- 
stances; the marks of elements and compounds; the 
laws of chemical combination, the atomic hypothesis, 
the molecular and atomic theory; the composition of 
homogeneous substances—allotropy; elements which 
do not react; and chemical nomenclature and classifi- 
cation.’ In answer to the second question, an account 
is given of ‘‘ the classification of homogeneous sub- 
stances; acids, bases and salts; radicals, types, 
dualism, the unitary hypothesis; chemical equi- 
valency; isomerism and constitutional formule; the 
hypothesis of ionisation; the periodic law; the con- 
ditions and laws of chemical change; chemical 
affinity; chemical equilibrium; and lastly, the elucid- 
ation of chemical reactions by measurements of 
physical properties.”’ 
In pursuit of this plan, the author treats first of 
ancient conceptions up to the year 1780; Lavoisier’s 
systematisation is next considered; then follows a 
historical sketch of the doctrine of atoms, leading to 
the differentiation of the atom and the molecule. 
An account of more modern work is here introduced, 


in which the van ‘t Hoff-Arrhenius extension of 


detail; and the conception of a molecule having been 
developed, allotropy is treated of as due to molecular 
complexity or arrangement. The inert gases of the 
argon group are next mentioned, and in an appendix 
chemical nomenclature and notation. 

In the second part of his book Mr. Muir discusses 
the classification of substances into acids, bases, and 
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salts; he describes the development of the theory of 
types and radicals, leading to chemical equivalency ; 
and he extends these conceptions to cover the field 
of molecular structure, dealing with isomerism and 
constitutional formule. 

The next section treats of ionisation; then follows 
a short account of the periodic classification. In 
a third section the subiects considered are chemical 
aflinity ; chemical- equilibrium; the relations between 
the physical properties of substances and _ their 
chemical reactions, as exemplified by their optical 
properties and their thermal behaviour. 

These subjects are illustrated by suitable extracts 
from the works of the investigators who forwarded 
the theories. Quotations from Boyle, Priestley, and 
Lavoisier give an idea of these authors’ styles, and 
render clear the subject-matter which is under dis- 
cussion. To give an instance :— 


‘* To-day it is possible to recognise a certain re- 
semblance between the saying of Stephanus of 
Alexandria (about 620), ‘it is necessary to deprive 
matter of its properties in order to draw out its 
soul,’ and the statement of Lavoisier (1789) that the 
object of chemistry is ‘to decompose the different 
natural bodies ... and to examine separately the 
different substances which enter into their combin- 
ation.’ The first statement rested on a sweeping and 
superficial glance over an intricate maze of occur- 
rences, and it produced little accurate knowledge. 
The second statement was a result of the penetrating 
study of a few detached events; it was a. translation 
of the first statement into expressions which could be 
directly applied to a vast number of particular pheno- 
mena, and in a few years it produced a science.”’ 


So far as possible the authors alluded to tell their 
own stories, and the reader’s attention is directed by 
Mr. Muir to the salient points in their conclusions. 

It is better, on the whole, to treat chemical science 
as Mr. Muir has treated it, in following out the 
history of the development of each idea, so far as 
that is possible, than to attempt a_ chronological 
history; the one is the philosophy of history, the 
other is apt to be overburdened with unconnected 
detail. A third plan is the biographical one; to select 
certain chemists who have contributed to the advance- 
ment of their science, and to show, by an account of 
the life-work of each, how far discovery has been 
furthered. There are difficulties in all methods of 
treatment; probably the one chosen by Mr. Muir 
tends most towards lucidity. 

In his preface, Mr. Muir writes :— 


“Some may say I have omitted much that is 
important, others may think I have included not a 


little that is trivial. In such matters a writer must 
| use his own judgment, after he has trained it to the 


gaseous laws to dilute solutions is gone into in some | best of his ability.” 


And at the beginning of the chapter on chemical 
equilibrium, he says :— 


‘*He who would describe in detail the historical 
development of chemical equilibrium must be a 


chemist, a physicist, and a mathematician; he must 


be a man of great learning, vast audacity, and much 
literary ability.” 
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In his own judgment Mr. Muir is quite unable 
to attempt the task; but his estimate is too modest. 
It must certainly be acknowledged that he has dis- 
played great learning and much literary ability. As 
to the audacity, it is for himself to judge. W. R. 


NIGER DELTA NEGROES. 

The Lower Niger and its Tribes. By Major Arthur 
Glyn Leonard. Pp. xxii+564. (London: Mac- 
millan and Co., Ltd.) Price 12s. 6d. net. 

HERE is about this book, which is undeniably 
interesting, a certain haziness in its preliminary 
observations, a lack of sharpness in its detail, in the 

geography and natural history, which suggests a 

photograph slightly out of focus. You get a general 

idea of the scene, but you cannot be quite sure as 
to the species of the trees or flowers, or whether it 
is horses or cows that are feeding in the distant fields. 

This want of exactitude is probably due to the fact 

that the author has seemingly allowed several years 

to elapse since his departure from the Niger delta 
before transcribing his remembrances from his notes. 
The book, in its good features and in its faults, is 
a rather striking example of the new school of litera- 
ture dealing with negro Africa which has arisen since 
the publication of Mary Kingsley’s West African 
studies. This remarkable woman founded a new 
school in African studies which in some directions— 
politically more especially—has wrought much good. 

In convincing the British white man—official, 

missionary, or merchant—that the black is not the 

half-animal savage which many unthinking people 
had considered him to be, that there is much good 
in his native ideas of religion and social economy, 

Mary Kingsley. came near to being a genius, for she 

grasped and expressed many truths about the negro 

of West Africa which had been perceived by those 
who did not write or speak, and had been over- 
looked by many who did both. Her gift of intuition 
enabled her to arrive at these conceptions with 
very little help from language. In her two or 
three years spent on the West Coast of Africa she 
never mastered a sentence in any African language, 
and all her inquiries were conducted through English- 
speaking interpreters. Those, therefore, who have 
had more scientific training in the affairs of Africa 
cannot always bring themselves to agree with Miss 

Kingsley’s statements or-with the deductions drawn 

therefrom; but she carries conviction in so much of 

ner work that it is not necessary to attack it as a 

whole. In a journal of exact knowledge like Nature 

it is as well, however, to put ethnologists on their 
guard, to demand the utmost precision of statement 
from-new writers on African subjects, even perhaps 
to beg of those writers to furnish an array of accurate 
and useful facts and not attempt to add their own 
deductions, which may be based on a very limited 
knowledge either of Africa or the human race in 
general, 

Miss Kingsley’s disciples are too fond of coining 
words in ‘*’ism’”’ and “ ’ality,’? and out of these 
they create a windy philosophy of German nineteenth- 
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century type which they then declare to be the truce 
meaning of African religious ideas. In one book 
not that under review—much of this philosophy is 
based on a series of sentences in a native language, 
the words for which, though correctly taken down, 
are followed by a translation which is often incorrect 
and misleading. Major Leonard in one chapter has 
cited a number of interesting proverbs and sever: 
fables, but he does not tell us from which tribe each 
is drawn, and his work would have carried more 
conviction if he had given the actual rendering in the 
native language, so that specialists could have 
satisfied themselves as to the correctness of the 
translation. 

There is a good deal more accuracy and definite. 
ness in the way the author traces the history of the 
Ibo and Jekri and Efik peoples, and he imparts much 
useful and novel information regarding the Ijo trib, 
which, not differing physically from the other negro 
inhabitants of the Niger delta, nevertheless possess»s 
a language of very isolated type with no clear 
relationships. The descriptions of the native gods and 
the spirits who are believed to exist in trees, earth, 
water, and sky are valuable, and, so far as the re- 
viewer can judge, accurate; @oreover, they are given 
in a manner and style certain to arrest and retain 
the reader's interest. ‘‘ Horrors ’’ are dealt with in 
sober language, but some of the incidents cited might 
be the nucleus of powerful stories such as Grant 
Allen used to write. To those writers of fiction who 
place their stories in Africa, Major Leonard’s book 
will supply many a sensational episode, while at the 
same time keeping within the limits of actual fact. 

Much interesting matter is also included dealing 
with the languages of the Niger delta and of Old 
Calabar. The reviewer, however, cannot quite 
endorse Major Leonard’s theories as to etymology 
and the inter-relationship of certain language groups, 
but these theories are presented without dogmatism, 
and are worth consideration. 

The book is therefore interesting, and more than 
half of it consists of a well-presented statement of 
the religious beliefs, manners, and customs of the 
Ibo people more especially, and also of the Ijo, Jekri, 
Efik, and Ibibio. If. Major Leonard could have 
omitted some of the preliminary chapters dealing 
too much with speculative philosophy and have con- 
fined himself to the interesting statement of his own 
personal observations, he would have produced a 
work of compact value. Even as it is, those engaged 
in African research will find it an excellent guide in 
studying the negroes of the Niger delta. 

j. 

PRACTICAL PLANT-PHYSIOLOGY. 
Vorschule der Pflanzenphysiologie, eine expert 
mentelle Einfiihrung in das Leben der Pflanzen. 

By Prof. L. Linsbauer and Dr. K. Linsbauer. 

Pp. xiv+255. (Vienna: Carl Konegen, 1906.) 

HIS book consists of instructions for the per- 
formance of 295 experiments in plant  physi- 
ology in the widest sense. It includes, not only the 
physiology of nutrition and movement, but also a 
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section on reproduction which takes the 
mechanism of pollination, asexual reproduction by 
means of bulbils, experiments on regeneration, on the 
behaviour of potato tubers, and on grafting. The 
instructions are well arranged, and they form, with 
accessory explanations, a fairly continuous whole. 
\ useful appendix is added, in which the needful out- 
fit in apparatus and reagents is given, together with 
hints on laboratory methods. The book is intended 
partly for the “cultivated layman’”’ and partly for 
the students of the Gymnasium and Realschule. It 
will, however, prove useful to the teachers in English 
universities, as well as to others who have discovered 
the wisdom of making even advanced students per- 
form for themselves elementary experiments. 

We are inclined to think that the cultivated lay- 
man will be frightened by the first twenty pages of 
the book, which contain a large number of rough 
gualitative estimations of the chemical compounds 
occurring in plants. This is excellent for the labor- 
atory, but is hardly readable by one who does not 
repeat the experiments—and we cannot imagine the 
cultivated layman working his way through them. 
This, however, is not the fault of the authors, and 
it is only fair to say that the book in general is far 
from being unreadable. 

In a future edition the authors would be well 
advised to give scientific names, if only for the sake 
of foreign readers, who cannot be supposed to 
know what plants are meant by Sommerwurz or 
Mauerpfeffer. In some few cases the instructions 
want a little re-editing. Thus, in exp. 123, p. 82, 
the student is directed to compare the assimilation 
of a withered leaf with that of a fresh one, but he 
is not told that the absence of assimilation in the 
withered leaf is due to the closure of its stomata. 
The experiment is, in fact, incomplete; what is miss- 
ing is a repetition of Stahl’s proof that the leaves 
of certain plants the stomata of which do not close 
on withering are capable of assimilating in that 
condition. At p. 45 the treatment of the function of 
the stoma in gaseous interchange is not all that 
could be wished. The reader will have a singular 
view of Brown and Escombe’s researches if his know- 
ledge is confined to what he can learn in the presen 
volume. 

The experiments (p. 52) on the effect of freezing 
leaves would be more instructive if the ice-injection 
of the intereellular spaces were studied on a hardy 
plant such as ivy. In the second experiment, on 
p. 78, a Tropzwolum leaf is recommended for use in 
experiments on the passage of air through vegetable 
membranes. But this is hardly allowable, since the 
leaf in question is well supplied with stomata on 
both surfaces. 

In spite of a few oversights in its pages, we do 
not hesitate to recommend the work of the brothers 
Linsbauer to our readers. The methods prescribed 
are simple and trustworthy, and the book has a merit 
which is rare in text-books, namely, that it is 
obviously written with sincere interest in the problems 
set before the learner. F. D. 


NO. 1956, VOL. 75] 


SOME RECENT MATHEMATICAL WORKS. 

Space and Geometry. By Dr. Ernst Mach. Trans- 
lated by Thos. J. McCormack. Pp. 148. (London : 

Kegan Paul and Co., 1906.) Price 5s. net. 
Irrational Numbers and their Representation by 

Sequences and Series. By Dr. Henry Parker 

Manning. Pp. vit+123. (New York: J. Wiley and 

Sons; London: Chapman and Hall, Ltd., 1906.) 
Auslese aus meiner Unterrichts- und Vorlesungs- 

praxis. By Dr. Hermann Schubert. Vol. iii. 

Pp. 250. (Leipzig: G. J. Géschen, 1906.) 

Lecons de Géométrie supérieure. By M. E. Vessiot. 
Pp. viii+322. (Lyons: Delaroche et Schneider ; 
Paris: A. Hermann, n.d.) Price 12 francs. 

La Géométrie analytique génerale. By H. Laurent. 
Pp. vii+151. (Paris: A. Hermann, 1906.) Price 
6 franes. 

N. H. Abel: sa Vie et son CEuvre. By Ch. Lucas 
de Pesloiian. Pp. xiii+169; with portrait. (Paris: 
Gauthier-Villars, 1906.) Price 5 francs. 

Theory of the Algebraic Functions of a Complex 
Variable. By Dr. John Charles Fields. Pp. vii+ 
186. (Berlin: Mayer and Miiller, 1906.) 

Recherches sur V’Elasticité. By P. Duhem. Pp. 218. 
(Paris: Gauthier-Villars, 1906.) 

F reform of mathematical teaching is to mean 

anything real, it is necessary that the teacher 
should possess a much more extended survey of his 
subject than is conveyed in the ordinary English text- 
book. There coulc be no more suitable book for 
giving the elementary or secondary teacher some 
intelligent ideas about geometry than Dr, Mach’s 
series of essays. In them the subject is treated in 
its physiological, its psychological, and its physical 
aspects. 

The first essay thus deals with the relation of the 
spatial concept to the senses. In the second we have 
an attempt to trace the natural development of geo- 
metry from psychological causes, while the last essay 
discusses the subject from the point of view of physical 
inquiry. Incidentally, a number of illustrations are 
introduced, some of which are admirably adapted for 
teaching purposes. There could not be a better object- 
lesson in the elementary properties of Euclidean space 
than the indefinitely extended pavement formed of 
equal and similar triangles discussed on p. 59. From 
it can be read off all the principal properties of 
parallels and parallelograms, the relation between the 
three angles of a triangle, and also the main proper- 
ties of similar triangles the sides of which are com- 
mensurable. 

Dr. Manning’s book on irrational numbers con- 
tains a presentation in a simple form of another 
field of mathematical inquiry, such as is also 
eminently_ suited for placing in the hands of the 
ordinary schoolmaster. We have decided that the 
geometry of proportion shall be taught to schoolboys 
without reference to irrational quantities, but we have 
not yet eliminated a spirit of reckless extravagance 
in the quite unnecessary use of infinite series, often 
with total disregard for their convergency. In Dr. 
Manning’s treatment an irrational number is defined 
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as forming a point of separation between rational 
numbers of two classes, the numbers of one class 
being less than those of the other. This definition 
appears to involve the assumption (pp. 7, 10, &c.) that 
the point of separation is unique, in other words, that 
there cannot be two irrational numbers which have 
not some rational number separating them. Perhaps 
this assumption may be regarded as a definition of 
equality of irrational numbers; in any case, the 
inquiring reader would find it necessary to examine 
more fully the references to Dedekind’s and Cantor’s 
writings given on p. 56. Once the assumption or 
definition is made, the representation of numbers by 
sequences readily follows. The theory of limits is 
discussed on p. 57, and in the following chapter the 
notion of a sequence is shown to give rise to that 
of a series. The remaining portion of the book is 
mainly devoted to the study of convergence, and in- 
cludes the well-known multiplication theorem and 
applications to the still better-known binomial and 
exponential series. 

Prof. Schubert is rightly regarded as an authority 
on the teaching of mathematics, but if this descrip- 
tion leads the English reader to expect that the pre- 
sent selection of lecture notes will consist of a mere 
repetition of the ‘‘ school geometry ’? and ‘“ graphs ”’ 
which are being ridden to death in England to the 
exclusion of other equally important reforms, that 
reader will be greatly disappointed. Dr. Schubert 
has rather shown us what can be done by any teacher 
who will endeavour to make himself ‘a snapper up of 
unconsidered trifles.’? He finds, in the first place, 
that the determination of centres of gravity is not 
well treated in text-books either on mechanics or on 
the calculus; accordingly, this problem forms the sub- 
ject of the. first. section. The discussion includes 
curves, areas, and figures of revolution, and we 
notice the three- and four-cusped hypocycloids, the 
lemniscate, the kissoid, and other well-known curves 
figuring among the worked-out examples. Next 
follows a chapter on Snellius’s law of refraction. 
Some properties of the parabola deduced from the 
equation of the tangent are next discussed. Then 
follow certain stereometric problems, and in particular 
an extension of Simpson’s rule for the volume of a 
frustum. Each of these sections deals with points 
which are not satisfactorily treated in existing text- 
books. The -book concludes with some interesting 
problems in spherical trigonometry, in particular 
the *‘ Heronic’’ triangle, in which the sines and 
cosines of the sides and angles are rational fractions. 
The book is interesting reading, and quite easy for 
anyone with an elementary knowledge of the subjects 
discussed, to follow. 

‘“Lecons de.Géométrie supérieure ’’ consists of a 
collection of lecture notes on a course delivered in 
1905-6, and transcribed by M. Anzemberger. The 
notes are type-written, not printed, and we can only 
wish that a similar method of procedure could. be 
adopted with the mass of dry, uninteresting, super- 
fluous, and wholly irrelevant details which so often 
occupy pages of printing in modern published ‘“ re- 
searches.’? The course can be precisely described to 
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English readers as “solid geometry of curves, sur- 
faces and complexes.”’ It deals mainly with the large 
subject of curvature, but, in addition to considering 
systems of lines, the author gives some elegant dis- 
cussions of systems of spheres and circles. The 
present reviewer has for some time past given a 
course of lectures on solid geometry in which the 
curvature of curves is treated kinematically. It is 
interesting to see this most useful and suggestive 
method adopted in the present notes, for example, in 
defining the osculating plane as the plane containing 
the tangent and the acceleration. 

M. Laurent’s book also deals with analytical geo. 
metry, mainly solid geometry, but treats principally 
those portions of the subject which are studied 
before curvature. It has for its object the develop- 
ment of geometry from a purely abstract point of 
view independently of any preconceived notions re- 
garding space. It is thus based on the study of 
orthogonal transformations and quadratic forms, and 
an instance of the spirit of the book is afforded by 
the preliminary note, in which the periodicity of the 
circular functions is derived from their definition as 
exponentials apart from any consideration of their 
geometrical properties. The subject-matter includes 
the study of tangents and envelopes, the properties 
of surfaces of the second degree, their diameters and 
polars, the principle of duality, and a final chapter on 
the non-Euclidean spaces of Riemann and Bolvai. 
The author at the outset advises his readers to make 
a clean sweep of all their previously acquired geo- 
metrical notions. It is pointed out that in order to 
pass from the abstract to the concrete one defini- 
tion is required, namely, the definition of rigid-body 
displacement. This definition is to be regarded as 
fundamental, and as superseding Euclid’s axiom 
of parallels. Among the applications we notice 
Abel’s theorem and an important theorem of 
Chasles. 

The story of Abel’s life has been told recently in 
more than one book, yet it is a story that well bears 
re-telling, if for no other reason because it ought to 
be read as widely as possible. It is natural that M. 
de Pesloitian should give considerable attention to the 
part of Abel’s life which was spent in Paris, and in a 
concluding chapter he offers some reflections as to the 
causes which led to Abel’s great memoir being 
neglected at the time it was offered to the academy. 
To understand these causes, M. de Pesloiian considers 
it is only necessary to study the trend of mathematical 
thought in Paris about the year 1826. At that time 
French mathematicians were too much engrossed 
with applied mathematics—such as dynamics and 
electricity—to give heed to a paper dealing with a 
property of transcendental functions, and thus nobody 
understood or appreciated the value of Abel’s work. 
The author further cites the parallel case of Galois 
as another unappreciated mathematical genius who 
interested himself greatly in Abel’s work. It might 
be easy to cite other examples, such as Grassmann. 
The misfortune is that there is nothing to prevent a 
recurrence at the present time of the circumstances 
which led to Abel’s dying in poverty without obtain- 
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ing any adequate recognition of the work which in 
later days caused his name to be handed down to 
posterity. 

Of the remaining two books on our list a great 
deal might be said, but it would be difficult to give 
more than a bare statement of their contents in a 
general review of the present character. Dr. Field’s 
development of the theory of algebraic functions by 
algebraic methods occupies a useful place in the litera- 
ture of the subject, and is well adapted for use as an 
introductory treatise. In the matter of exposition, the 
summaries at the commencement of each chapter are 
valuable. The subject-matter includes a discussion of 
the Riemann-Roch theorem, Pliicker’s formula, and 
the Abelian integrals. The development of the 
theory, which is applicable to algebraic equations of 
the most general character, culminates in the com- 
plementary theorem, from which such applications as 
those just mentioned follow as corollaries. 

Prof. Duhem’s treatise has for its object the study 
and analytical expression of the equations of a 
material medium for displacements and stresses of 
a more general character than those considered in 
the ordinary analysis of stresses and small strains. It 
thus takes account of finite strains and of viscous in 
addition to elastic resistances. It includes the study 
of isothermal and adiabatic changes. The problem of 
wave propagation is discussed at considerable length, 
and in particular the conditions for permanence of 
wave. motion. Hysteresis is not taken into account. 
The problem is a generalisation of that dealt with in 
1874 by Dr. Oskar Emil Meyer. Some time back a 
small elementary treatise was reviewed in NATURE 
dealing with a somewhat cognate subject, namely, 
the classification of the various phenomena that can 
exist in a deformable medium, and the present treatise 
may be conveniently described as an analytical dis- 
cussion of the x, y, and s equations, while the little 
book in question explained the A, B, C of the subject. 


OUR BOOK SHELF. 


Arboriculture Fruitiére. By Léon  Bussard and 
Georges Duval. Pp. xii+562; illustrated. (Paris: 
Bailliére et Fils, 1907.) 


Tue object of this little book, we are told, is to be 
useful to fruit-growers, and with that view to lay 
before the reader in a condensed but systematic form 
as complete a general view as possible of the scien- 
tific principles underlying practical methods of fruit 
culture. 

The actual details of cultivation do not differ 
materially from those followed in this country, but 
there is a marked difference in the manner, and 
especially in the spirit, in which the several oper- 
ations are carried out in the two countries. 

Here the details of pruning, pinching, and the like 
are done in routine fashion, handed down from our 
predecessors and pursued because experience has 
shown the utility of the practice. 

In France much more thought is given to the | 
matter. The book before us affords an instance of 
this. The various shapes and positions which the | 
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buds assume and the circumstances in which they 
are formed are gone into with much detail, and we 
have descriptions of lambourdes, dards, brindilles, 
cochonnets, bouquets de mai, chiffons, coursons, and 
bourses, for many of which we have no correspond- 
ing terms in English.’ Nevertheless, a knowledge of 
these details is essential to a rational system of 
pruning, and apart from their practical interest they 
should be carefully’ studied by those interested in 
bud-variation and mutation.’’ 

We do not think that botanists in general 
adequately recognise the great diversity that exists 
in the buds of a single tree. The study of a pear- 
branch or of a peach-shoot would form an excellent 
preliminary exercise to the investigation of bud- 
variation, and perhaps serve to restrain. premature 
theoretical pronouncements. For this reason, apart 
from its practical utility, we can commend the work 
before us as well thought out and carefully written. 
The principal varieties are described, the illustrations 
are appropriate, there is a table of contents, and an 
— the latter not so complete as it should have 

en. 


Physikalische Kristallographie vom Standpunkt der 
Strukturtheorie. By Ernst Sommerfeldt. Pp. 
vit+132. (Leipzig: C. Tauchnitz, 1907.) Price 
6 marks. 

Tue title of this book is somewhat misleading. Ac- 

cording to the commonly accepted nomenclature of 

crystallography the book would be described as a 

geometrical account of the structure-theory with a 

few physical applications. The ‘ground covered is 

hardly wide enough to warrant the name “ physical 
crvstallography.”’ 

The author’s style and method are obviously 
modelled on those of Sohncke. His account of the 
230 possible types of crystal-structure is descriptive 
rather than logical, and will appeal far more to a 
practical crystallographer who wishes to have some 
slight acquaintance with modern developments of the 
structure-theory than to a mathematician who re- 
gards the: subject as an application of the group- 
theory. The latter will probably feel a little irritated 
at the absence of exactness in definition and com- 
pleteness in proof. For instance, the ‘‘ space- 
partitions ’’ on which the argument is based are 
nowhere clearly defined, and the reason given (p. 65) 
for assuming fifteen of these partitions as funda- 
mental is quite unconvincing. Surely the partitions 
should either bs limited to the fourteen possible space- 
lattices or be extended to include such figures as 
Kelvin’s fourteen-walled cell. Sohncke’s systems are 
illustrated by photographs of excellent models, but 
such diagrams probably convey very little to a reader 
unless they are arranged for stereoscopic use. The 
author gives, however, figures showing the projec- 
tions of these models on a plane, which will doubtless 
be an assistance to the student, though they might 
with advantage be clearer. 

The last forty pages of the book are devoted to a 
discussion of some physical applications of the 
structure-theory. - Here the author appears at his 
best, and has some very interesting things to say on 
the subiect of etched figures and rotatory polarisation. 
His suggestions on etching of low symmetry seem to 
be new; those on rotatory structure, twinning, &c., 
are to be found in other books, but the author has 
brought the argument well up to date. - All this part 
of the treatise is well worth reading, except that in 
the chapter on crystals with a trigonal axis the real 
point at issue is a little obscured. 
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“ LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


Electrical Method of Extracting Soot from Air in 
Flues, 

AsouT two years ago I observed that a body positively 
electrified to 100 volts became covered with soot in a day, 
while a negatively charged body remained comparatively 
clean. 

I have reason to believe that the observation was first 
made by Lord Kelvin many years ago, but it does not 
seem to be well known. 

Our laboratory mechanic, Mr. Black, has_ recently 
applied this to cleaning air by inserting in an air-flue a sheet 
of wire gauze connected to the positive 250-volt supply. 

The electrified wire gauze is very efficient in extracting 
the soot from the air, and the method provides a simple 
means of cleaning the air supplied to large buildings in 
towns where the air is laden with soot. 

Georce W. WALKER. 

Physical Laboratory, The University, Glasgow, April 16. 


Paradoxes and Principles. 

Your critic has written his notice of my ‘‘ Paradoxes 
of Nature and Science’? (Nature, February 7, p. 341) 
without giving reasonable care to the examination of the 
book, and has in consequence made a damaging state- 
ment as to fact which is so extravagantly untrue that 
it goes far beyond the limits of fair comment. 

* He says that I neglect general principles in the ex- 
planation of paradoxes, and tells me how they ought to 
be explained, ‘*. . . by showing that the abnormal pheno- 
mena are determined by precisely the same laws as the 
normal phenomena; to ‘ explain’ why a balloon rises it is 
necessary to propound the general principles of gravita- 
tional mechanics and to show that it rises for the same 
reason as a stone falls. But Dr. Hampson eschews general 
principles.’’ 

This is grossly untrue. My book teems with statements 
of and references to general principles ‘‘ propounded ”’ in 
explanation of paradoxes, exactly on the system recom- 
mended to me. I have not undertaken to explain the 
rising of balloons—a thing not regarded by me or my 
acquaintances as paradoxical—but I have explained why 
water stands in an inverted tumbler, and have done it 
exactly on the lines prescribed by your critic; propound- 
ing, p. 85, the general principle of fluid pressure, ‘‘ gases, 
like liquids, are fluids, and transmit pressure equally in 
all directions. The air, then, transmits in all directions 
the pressure due to its own weight, and it thus presses 
upwards beneath ...,’’ and, pp. 92, 197, the general 
principle of gravitational attraction:—‘ The ordinary 
meaning of the word ‘ weight’ is an earthward-tending 
force which can be used as a measure of the quantity of 
material. It depends upon the mutual attraction between 
the material and the earth.” ‘..: the force... must 
vary inversely as the square of the distance in correct 
agreement with the law of gravitation.’’ 

A few of the many other references to general principles 
invoked in explanation of paradoxes are as follows :— 

P. 19, ** Heat makes things expand.”’ 

P. 29, ‘It is a general law of nature that a moving 
body tends to keep moving straight on at the same speed.”’ 
_ P. 32, “... resists . . . by virtue of the great law of 
inertia, the strong tendency possessed by all moving things 
to resist interference with their motion.” 

P. 33, ‘‘ Like all other things, it tries hard to keep to 
its original direction of movement.” 

P. 78, ‘A fluid, when pressed upon, transmits the full 
pressure equally in all directions.” 

- 93, ““. .. its tendency at any moment is, in accord- 
ance with this law of inertia, to go straight on.” 
_P. 97, “... the centrifugal force increases in propor- 
tion to the square of the velocity.” 
116, ‘‘ The general principle that weights, in 
descending, cannot produce more power than thev con- 
sume in being raised the same height.” 
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P. 118, ‘* All things with which we are acquainted have 
some heat.’’ 
P. 149, ‘‘ The principle that it requires heat energy to 
convert water into vapour...” 
154, ‘‘ Gases and vapours are very poor conduct: : 


170, ‘* The sudden expansion and conversion inio 
vapour require much heat.”’ 

179, ‘‘ The great law of the conservation of 
energy...” 

P. 212, ‘‘ The doctrine that no element could by any 
means be changed into anything else.’ 

P. 211, The persistence of matter, stated in sixteen 
lines. 

If your critic does not intend to maintain the nonsensical 
proposition that a book for popular reading by the un- 
initiated should bristle with quantitative formula, how can 
he say that in writing the above and many dozens of 
similar passages I eschew general principles? Is this his 
** idea of scientific method 

His criticism, as a guess, was, of course, not unlikely to 
be true of a book for such readers as I had in view. But 
when a critic has not time to read the book entrusted to 
him for judgment, would it not be fairer to the journal 
and to the author if he excused himself from the task of 
preparing a notice? 

Of the value of his criticisms as to style and method, 
which it would take pages to discuss, I leave your readers 
to judge by the circumstance that the one statement 
capable of being definitely tested by a few quotations 
shows such complete carelessness about facts as to render 
the critic, if not malicious, certainly incompetent. 

February 11. W. Hampson. 
A scientiFic principle ’’ is a proposition assumed to 
be true universally, which is made the basis of deductions. 
I said that Dr. Hampson ‘‘ eschewed general principles " 
in the sense that he does not expound these propositions 
or make them the basis of his ‘‘ explanations.”’ 

In refutation of this statement Dr. Hampson quotes 
one paragraph and fourteen short sentences. (The wn- 
quoted reference to p. 211 is not evidence.) Presumably 
he considers these passages as convincing as any that he 
can find; certainly none could be more conclusive of the 
justice of my criticism. For of the fourteen sentences 
nine do not deal with principles at all; some of them 
state non-universal experimental generalisations, others 
particular cases of general theorems, of which no _ proof 
is offered. In the remaining five, two “ principles ’’ are 
mentioned, of which one, the conservation of energy, is 
merely named, but is nowhere propounded; the other 
‘** principle ’’ is Newton’s first law of motion. 

In order to justify my contention decisively, it is really 
only necessary to point out (1) that for the last twenty 
years Newton’s laws of motion have not been accepted 
as adequate principles of mechanics, and (2) that none of 
the attempts at stating the first of those laws is successful. 
However, I will make every possible concession and admit, 
for the sake of argument, that Newton’s laws are “ prin- 
ciples,’? and that Dr. Hampson has stated one of them. 
But then, where are the others? It is impossible to found 
mechanics on the first law alone. It is just because Dr. 
Hampson has neglected the second law, which introduces 
the conception of ‘‘ force’’ and all its consequents, that 
his writings abound in confusion. Thus, in his longer 
quotation, which he holds up as a model of exposition, 
he has left the imagination of the reader to divine the 
nature and effects of ‘‘ pressure’? and force ’’; it so 
happens that in this case the ambiguity is not serious, 
but elsewhere it is extremely serious. It is appalling to 
think in what mazes he would have entangled himself if 
he had not been so discreet (but inconsistent) as to omit 
Pascal’s famous hydrostatic paradox from his list. 

I repeat, then, that Dr. Hampson has attempted to 
explain the results of science without enunciating its 
principles. With fifteen quotations at his disposal he can 
produce no better evidence against that judgment than 
four inaccurate statements of a single antiquated principle 
which was never regarded as a sufficient foundation for 
even one of the many branches of physics with which he 
deals ! Tue REVIEWES. 
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EROSION AT NIAGARA. 

‘7 seems to have been a matter of common observ- 

ation among the early colonists of America that 
the Niagara Falls had receded from the escarpment 
at Queenston to their present position six miles up 
the gorge. In spite of the view then frequently held 
that ravines were to be accounted for by violent rend- 
ings of the crust, those six miles, even in the 
eighteenth century, were appealed to as a natural 
time-scale. It was, moreover, felt that the rate of re- 
ession might give us a measure of the antiquity of 
the earth. James Hall in 1842 established a series of 
marks and monuments to which subsequent surveys 
might refer, and Mr. G. K. Gilbert’ now draws 
conclusions from the work of his predecessors in 
1842, 1875, 1886, and 1890, and from Mr. W. C. 
Hall’s re-examination of the edge for the United 
States Geological Survey in 1905. He reproduces 
some of Captain Basil Hall’s drawings, made with 
a camera lucida in 1827, and interesting photographs 
taken from 1855 onward. The former, which appear 
to be of great accuracy, throw doubt on certain de- 


The Horseshoe, the true head of the Niagara Gorge, about 1886. The notch in the farther margin vidual 


was not present in 1227. 


tails of the map of 1842. Mr. Gilbert regards the 
survey of 1g05 as of especial importance, since it is 


the last record of the Niz igara River in a natural con- | 


dition. ‘* The Erie Canal is supplied with water from 
the Niagara River at Buffalo, the Welland Canal 
is supplied from Lake Erie, and the Chicago Drain- 
age Canal draws water from Lake Michigan. All 
the water thus diverted is withdrawn from the 
cataract. So also is the water diverted from the river 
above the falls for factory purposes and for use in 
the generation of electricity” (p. 12). 

The really active line of erosion is at the lip of 
the Horseshoe Fall. Very little recession occurred 
here at the head of the gorge between 1827 and 1842, 
but the rate between 1842 and 1875 was about 4 feet 
per annum, and from 1875 to 1905 nearly 6 feet per 
annum (p. 15). ‘‘The distance through ’’—Mr. 


Gilbert writes thru which the Fall 
has retreated since it parted from the American Fall 
is about 2500 fect. Allowing 5 feet per annum as 
the rate of recession, the parting took place about 
five hundred years ago.” The present average rate 

t Rate of Recess‘on of Niagara Falls.” By G. K. Gilbert, accom- 
panied by a Report on the Survey of the Crest, by W. Carvel Hall. 
Pp. 314-11 plates. (Bull. U.S. Geol. Survey, No. 306, 1907.) 
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of recession of the American Fall is probably only 
0-2 foot per annum. 

Mr. Gilbert, in view of the importance of local and 
temporary conditions, such as the position of joints 
in the limestone shelf, wisely makes no estimate of 
the time that has elapsed since the falls occurred at 
Queenston. But his study will be welcome in the 
literature of geology and geography alike, since it 
deals with one of the most famous ag of river- 
erosion in the world. A. Jj. ©. 


A YEAR’S WORK OF THE CARNEGIE 
INSTITUTION.* 


THE Carnegie Institution was founded, and 
endowed with 2,000,000l., in order ‘‘to 
encourage, in the broadest and most liberal manner, 
investigation, research and discovery, and the appli- 
cation of knowledge to the improvement of man- 
kind.’’ The year-book for 1906 contains a general re- 
port on the work of the year, and short abstracts of 
the special investigations in progress. To the reader 
it affords abundant opportunity 
1 of ‘fine confused feedin’’’; to 
} the reviewer a mass of projects 
and results of which it is hope- 
less to give any adequate 
account. 

The trustees’ plan of campaign 
has not yet been thoroughly 
worked out, and, indeed, in de- 
tail at least, must vary with the 
time. At the outset they had 
hosts of applications for assist- 
ance in research. The univer- 
sities and colleges of the United 
States are now largely staffed 
by men brought up on research, 
who find themselves without the 
time or the appliances for the 
work they have prepared them- 
selves to do. It was natural that 
they should appeal to the insti- 
tution for assistance, and that 
the trustees should respond by 
making grants in aid to indi- 
investigators on a some- 

what extensive scale. But diffi- 

culties have made _ themselves 
mianifest, especially in the supervision of miscellaneous 
investigations; and experience has convinced the 
trustees that there is a greater prospect of a valuable 
return from large projects carried on under the direct 
supervision of the institution than from minor projects 
entrusted to individuals. Accordingly, during 1906, 
while the larger projects have been increased, a smaller 
number of minor grants have been made than in 
former years. 

There are at present forty-five of these minor 
projects in progress. They are for the most part 
researches in mathematical, physical, and natural 
science, and in history, literature, and philology; 
but they include also the preparation of such works 
as the ‘‘ Index Medicus.”” The grants in aid of 
them range from 5ol. to 2000l., and seem to be made 
for the provision of assistants, apparatus and 
materials, and for the publication of results. The 
total amount thus allotted during the year was about 
19,0001. 

The larger projects may be divided into four 
classes—astronomical, geophysical, biological, and 
economic and historical. Astronomy has always been 

1 Carnegie Institution of Washington. Year-Book No. 5, 1906. Pp. viii+ 


266. (Washington : Published by the Institution, 1907.) 
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a favourite researching ground in America. Few of 
its larger universities are without observatories, 
and many of the smaller colleges possess them also. 
The institution seems to aim at extensive schemes 
which are beyond the scope of the universities. In 
the department of solar physics 28,o00l. has been 
expended on the buildings and equipment of the 
Mount Wilson Observatory, and the year’s work 
under Prof. Hale includes photography of the sun 
and of the spectra of sun-spots and flocculi, spectro- 
scopic study of solar rotation, and bolographic study 
of solar absorption. It is interesting to note that, 
notwithstanding its princely endowment, the institu- 
tion is glad to announce a gift of goool. for the pro- 
vision of a mirror of roo inches aperture for a great 
reflecting telescope, to be used for the analysis of the 
light from faint stars and nebula. The second astro- 
nomical department, that of meridian astronomy, has 
been organised in the present year, and Prof. L. Boss 
has been appointed, with an appropriation of 40,o00l., 
to superintend the preparation of a catalogue giving 
the precise positions of all stars down to the seventh 
magnitude. As an essential feature of the work he 
is to establish a temporary observatory in the 
southern hemisphere. 

In the department of geophysics, the work has 
been conducted hitherto by individuals. But their 
investigations on the flow of rocks, the elasticity and 
plasticity of solids, and mineral solution and fusion 
under high temperatures and pressures, have been so 
successful that an appropriation of 30,0001. has been 
made for the purchase of a site in Azadia, D.C., and 
for the building and equipment of a laboratory. In 
another geophysical department, that of terrestrial 
magnetism, Dr. L. A. Bauer, with a grant of 
11,0001., has been carrying out a magnetic survey 
of the Pacific Ocean, as well as of the island of 
Hainan and a number of islands of the southern 
Pacific. 

There are five biological departments. The widest 
in scope is that of experimental evolution, under the 
direction of Prof. Davenport, who has been provided 
with a laboratory specially designed for the study 
of the phenomena of heredity, hybridisation, and 
mutation, ‘by substantially the same methods as 
those applied to. the stars by the astronomer or by 
the chemist to inorganic matter.’’ The director is 
hopeful of success, and has already some results to 
report; but he points out that ‘‘a decade is the 
smallest convenient unit of time for measuring .the 
progress of the more important investigations now 
under way.’ The department of marine biology is 
under the direction of Dr. A. G. Mayer, who has 
been provided with vessels, buildings, and docks, and 
with the aid of specialist guests is studying the fauna 
of the Florida coast. More novel in its aim is the 
department of desert botany, which has a domain 
and buildings in Arizona, and is directed by Dr. D. T. 
MacDougall. It is devoted to research 6n the flora 
of arid regions, and the influence of altitude and 
climate on vegetation. The director is establishing 
small plantations at various heights above sea-level, 
and denuding areas here and there that he may study 
their re-occupation by desert plants. He,is also 
making systematic. observations on the shores of a 
accidentally formed lake, 500 square miles in area, in 
the Salton Basin, California. The channel between 
thé lake and the Colorado River, by the overflow of 
which it was formed, has now been closed, and 
during the gradual disappearance of the lake the 
re-occupation by desert vegetation of the areas left 
bare by the recession of the water is to be studied. 

The department of horticulture is on more ordinary 
lines, plant, flower, and fruit development forming 
its scheme of work. The department of nutrition is 
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less conventional in its character, its aim being to 
extend our knowledge of the physics and chemistr\ 
of normal nutrition and of the conditions and 
remedies for abnormal nutrition. As previous 
years, its work is entrusted to individual investigators 
—three, working on distinct lines—at whose dispos:\| 
a sum of 30001, has been placed, but the provision 
of a special laboratory is under consideration.' 

Finally, we have the related departments «of 
historical research and 8f economics and sociology. 
Prof. J. F. Jameson, who directs the former, is 
engaged mainly in the preparation and publication of 
guides to the materials for American history to be 
found in the archives of Washington, Cuba, Great 
Britain, and Spain, to be extended as soon as possilile 
to France, Mexico, and Rome, also in the publication 
of documents bearing upon the history of the United 
States. About 3000]. has been allotted to this ce- 
partment during the year. In economics and 
sociology, Dr. C. D. Wright and his 130 collabor- 
ators, with a grant of about 6000l., have been making 
a bibliographic index to the public documents of 
the various States of the Union, and are studying 
population and immigration, agriculture and irriva- 
tion, manufactures, transportation, labour and_ in- 
dustrial movements, taxation, and the negro problem, 
with a host of questions which these subjects 
suggest, ranging from railway pools to the need of 
church federation in Vermont. 

It will be noticed that in the selection of larger 
projects the trustees have kept in view Mr. Carnegie’s 
expressed wish that not merely knowledge itself, but 
the application of knowledge to the improvement of 
mankind, should be advanced. Most of the depart- 
ments which have been organised have a distinct 
practical bearing, and some, such as the desert 
botany and the terrestrial magnetism departments, 
have blocked out work of great importance from both 
points of view. That the “ mankind ”’ of the articles 
of incorporation is being interpreted in the first 
instance in a somewhat local sense is natural. 
Charity begins at home. And it must be remembered 
that we are all interested in the ocean magnetic 
fields in which the great Republic has a_ special 
interest, that we must all benefit by a_ thorough 
knowledge of the history and the social condition of 
the United States, and that year by year we are all 
becoming more painfully affected by those abnormiali- 
ties of nutrition to which the strenuous life of her 
citizens is supposed to give rise. 

Little space remains to notice another department 
of the work of the institution, viz. the issue and 
distribution of publications. So far, fifty-seven 
volumes have been published, and thirty-one are now 
in the press. During 1906 nineteen volumes appeared. 
the expenditure on them being about 85ool. Lists of 
the publications are sent to about 10,000 individuals 
and institutions, but as the standard edition is 1000 
copies only, but one-tenth of the 10,000 can be ex- 
pected to respond. This restriction to 1000 copies is 
the most un-American feature of the policy of the 
institution, and in the interests of the advancement 
of knowledge is to be regretted. No doubt even an 
endowment of 2,000,000!1. gives a limited income. 
But if the scientific work which it produces is of 
value, the publications describing the work should 
be widely distributed. And the president seems to 
take a perverse view of the question when, in order 
to meet anticipated criticism, he says:—‘‘ If the 
bibliophile has found reason for dissatisfaction in the 
distribution of the publications of the Institution he 
may be disposed to be lenient with the latter on learn- 
ing that he is one of many thousands soliciiing 
favors.”’ 


1 Since the i sue of the Yezr-Bock it seems to have been decide! upon. 
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AERODYNAMICAL EXPERIMENTS AND 
OBSERVATIONS IN RUSSIA. 
‘THE results of an extensive series of experiments 
upon the resistance of various forms of bodies 
in a current of air, as well as the particulars relating 
to various balloon ascents and observations upon the 


Fic. 1.—The Aérod;nam:c Institute at Koutchino. 


height of clouds, are given in two publications 
recently received from the Institut aérodynamique 
de Koutchino.' The institute (Fig. 1) was founded 
for the purpose of studying air resistance and for 
the scientific exploration of different layers of the 
atmosphere. Besides the director and honorary 
members of the staff, there are : 
in all twenty-one men employed, 
of whom six are labourers. 

The buildings and equipments 
cost 100,000 roubles. There is a 
dwelling house for the staff, a 
hall, 100 feet by 43 feet by 
28 feet, for experimental work, 
and suitable workshops and 
tools. 

The experiments upon air re- 
sistance were made in a long 
cylindrical tube 48 feet long and 
4 feet diameter, shown in Fig. 2 
(a piece of the tube is temporarily 
removed to show the position of 
a small screw inside). The air 
current in this tube is produced 
by an electric fan, the power 
coming in the first place from a 
thirty horse-power steam engine. 
lt was found at first that the air 
current in the tube was not 
uniform, and was not even sym- 
metrical about the axis of the 
tube, since greater proximity to 
ihe floor and one wall of the 
building produced a_ disturbing 
ellect. This ditficulty was over- 
come by inserting the end of the 
tube into a large cylinder 7 feet diameter and 

leet long. The velocity of the air in the tube 
“as carefully measured for various speeds of the fan, 


Institut aérodynan i jue de Koutchino. (St. Peter-burg, rg05-) Bulletin 
fel Institut aérodynemique de Koutchine, Fascicule 1 (St. PetersLurg: | 
Golicke and Wiliborg, 1903.) | 
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and subsequently the velocity for each experiment 
was obtained from the number of revolutions of the 
fan. 

The weak point of this method is that the body 
which is being experimented upon in the tube pre- 
sents an obstacle to the free motion of the air, and 
therefore reduces the velocity, and furthermore, the 

walls of the tube exert an un- 
-—> known influence upon the result 
excepting for quite small bodies 
placed near the centre. With a 
similar arrangement at the 
National Physical Laboratory, 
Mr. Stanton found that, work- 
ing with a tube of 2 feet 
diameter, he could not experi- 
ment upon a pressure plate of 
more than 2 inches diameter 
without finding that his results 
were vitiated by the influence of 
the walls of the tube. 

It is impossible in a_ brief 
notice to give an account of all 
the experiments; perhaps the 
most important are those show- 
ing the increased lifting power 
which a screw possesses when a 
current of air is made to blow 
at right angles to its axis. 
Thus the lifting power with a 
horizoatal current of 20 feet per 
second was found to be more 
than twice as great as with still air, although the 
driving power required was not increased. 

Details of the methods and results of four ascents 
of unmanned balloons are given, and it is noteworthy 
that in a country like Russia the instruments should 
be so often recovered. 


Fic. 2.—Tube for Experiments on Air Resistance at the Aérodynamic Institute, K sutchino. 


The observations on clouds depend on the use of an 
electric search-light, and the observation, by a theo- 
dolite in the neighbourhood, of the position of the 
patch of lighted cloud. Unfortunately, the method 
can only be pursued at night, when the type of cloud 
is not very easy to determine. 
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The whole account will well repay a careful perusal, 
and anyone engaged on the design of a flying 
machine will find much useful information in the 
results of the various experiments on bodies rotating 
in a current of air. 


THE MEXICAN EARTHQUAKE. 
NOTHER great earthquake has been added to 
the series which has marked the recent increase 
in seismic and volcanic activity along the Pacific 
coast of America. At 11.30 p.m. on Sunday, April 14, 
or about 6 a.m. of April 15 by Greenwich time, the 
greater part of Mexico was visited by a destructive 
earthquake. As usual, the first accounts were not 
only exaggerated, but gave an erroneous impression 
of the distribution of damage; Mexico city, which was 
represented as almost destroyed, proved by later 
accounts to have been comparatively little damaged; 
while the towns of Chilpancingo and Chilapu, as well 
as some others not to be found in ordinary atlases, 
suffered great destruction. The sea-coast towns from 
Salina Cruz to Acapulco suffered severely, and a 
portion of the latter is said to have been submerged. 
The shock is reported as severe at San Luis Potori 
and Juan Batista, though no damage was done at 
either place; these two cities are about 530 miles 
apart and about 350 miles from the region of greatest 
damage, so we may estimate the area over which the 
shock was sensible as extending to somewhere about 

500 miles from the centre of the disturbance. 

The earliest reports stated that railway’ communi- 
cation between Mexico city and Vera Cruz was sus- 
pended owing to the sinking of the permanent way, 
but this news, which has not been corroborated in 
later telegrams, is the only suggestion that the focus 
of the earthquake may have extended to any distance 
from the west coast. Everything else points to the 
conclusion that it originated close to the shore-line 
of the Pacific, and was partly, if not wholly, sub- 
marine. Sea-quakes are common in this region; 
sometimes they are felt by ships at sea though 
unnoticed on shore, and in at least one instance seem 
to have caused the loss of a ship. The story is a 
remarkable one. On October 3, 1902, the German 
barque Freya cleared from Manzanillo for Panta 
Arenas; nothing more has been heard of the captain 
or crew, but the ship was found, twenty days later, 
partially dismasted and lying on its side. There was 
nothing to explain the condition of the ship, but a 
wall calendar in the captain’s cabin showed that the 
catastrophe must have overtaken it on October 4, 
not long after leaving port, as was also indicated by 
the anchor being found still hanging free at the bow. 
Weather reports show that onlv light winds were 
experienced in this region from October 3 to October 
5, but, on the other hand, severe earthquakes were 
felt at Acapulco and Chilpanzingo on October 4 
and 5, one of which probably caused the damage to 
the Freya which led to its abandonment. 

Prominence has been given in the daily papers to 
earthquakes in Spain and Italy, which occurred 
shortly after the Mexican one; but they were of an 
order the occurrence of which is too frequent to 
justify any direct connection between them and the 
greater one. It may be different as regards the other 
two large earthauakes, which were registered at 
g-10 p.m. on April 18, and at oh. 11 a.m. on April 
19; no news of these shocks has vet reached us; thev 
must have been earthquakes of the first order of 
importance, but are only known from distant records, 
which are interpreted as showing that they originated 
at about 90° from western Europe. This is about 


the distance of Mexico, but it is rare for after- 
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shocks to be of as great magnitude as these; on the 
other hand, it is not uncommon for earthquakes to 
take place in groups, usually originating at nearly 
opposite points in the globe. We may consequently, 
in the absence of news of a great earthquake in 
America or Japan, look for the origin of these two 
earthquakes in the North Pacific Ocean on the eastern 
part of the Malay Peninsula. 


TUBERCULOSIS RESEARCH AND 
VIVISECTION. 
“THE investigations conducted by the Royal Com- 
mission on Tuberculosis, contained in a second 
interim report recently issued,' would have been 
impossible without the use of experiments on animals, 
and the appearance of this report is most opportune, 
for, almost simultaneously, the Royal Commission 
on Vivisection has published the first volume of the 
minutes of evidence taken before it. 

As regards the investigations on tuberculosis, thirty 
different viruses isolated from cases of tuberculosis 
occurring spontaneously in bovines have been studied, 
and the results of introducing them into a number 
of different animals by feeding and by inoculation 
are recorded. In calves, inoculation usually results 
in generalised progressive tuberculosis, but the effect 
is somewhat dependent on the dose, i.e. the number 
of bacilli, administered. Feeding, on the other hand, 
usually produces lesions limited to the neighbourhood 
of the digestivé tract, Which generally re:rogress and 
become calcareous. The bovine bacillus, when iniro- 
duced into rhesus monkeys or chimpanzees either by 
inoculation or by feeding, induces rapid generalised 
tuberculosis, and considering the close relation that 
exists between the anthropoid apes and man, these 
results are of the highest importance. In pigs 
generalised progressive tuberculosis is readily set up 
both by feeding with, and by the inoculation of, bovine 
bacilli. Goats, dogs, and cats are relatively less 
susceptible, but more or less tuberculous infection 
can similarly be produced in them. On this part of 
the investigation the commissioners remark that the 
bacillus of bovine tuberculosis is not so constituted 
as to act on bovine tissues only, and the fact that 
it can readily infect the anthropoid apes, and, indeed, 
seems to produce this result more readily than in the 
bovine body itself, has an importance so obvious that 
it need not be dwelt on. 

The viruses isolated from sixty cases of the disease 
in man have also been studied, and the results 
obtained show that they may be divided into two 
groups, subsequently referred to as group i. and 
group ii. The bacilli of group i. were mostly 
obtained from cases of abdominal tuberculosis occur- 
ring in children, and the results produced by intro- 
ducing them into animals are identical with those 
produced by the bovine bacillus. The bacilli of 
group ii., obtained from various forms of human 
tuberculosis, grow more luxuriantly in culture than 
those of group i., and inoculated into calves and 
rabbits do not produce the generalised and fatal 
disease caused by the bovine bacillus, but in rhesus 


monkeys and in the chimpanzee set up a general 


tuberculosis. Certain human viruses, differing in 
certain respects from those of groups i. and ii., were 
also met with, and are classed as group iii., but an 
opinion on their significance is reserved for a future 
report. 

The commissioners conclude that the tubercle 
bacillus in its nutritive and reproductive powers re- 
. 1 Second Interim Report of the [Royal Commission appointed to inquire 
into the Relations of Human and Animal Tuberculosis, Part i., Report 


Part ii, Appendix. Vol. iv., ‘‘Comparative Histological and Bacterio- 
logical Investigations.” By Dr. Arthur Eastwood. 
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sembles other simple organisms, and that the essential { ciate the importance of that occasion.”” In his explanation 


difference between one strain and another depends on 


variations in these factors, and they therefore classify 


the bacilli as dysgonic, those that grow with difficulty 
on artificial media, and as eugonic, those that grow 
readily on the same media. 

The bearings of the results obtained are thus 
summarised :— 

** There can be no doubt that in a certain number 
of cases the tuberculosis occurring in the human 
subject, especially in children, is the direct result of 
the introduction into the human body of the bacillus 
of bovine tuberculosis, and that in the majority of 
these cases the disease is introduced through cow’s 
milk. Our results clearly point to the necessity of 
measures more stringent than those at present 
eniorced being taken to prevent the sale or the con- 
sumption of tuberculous milk.’’ The details of the 
various experiments are published in the appendix, 
in which Dr. Eastwood gives a full description of the 
histology of the lesions in the various animals inocu- 
lated, and of the bacteriology of, the bacilli isolated 
from them, together with the methods employed. 
This appendix is a volume of 300 pages, illustrated 
with tables and charts, and must rank as a first-rate 
piece of work. Dr. Eastwood concludes that there is 
an essential unity, not only in the nature of the 
morbid processes induced by human and_ bovine 
tubercle bacilli, but also in the bacteriological 
characters of the tubercle bacilli which cause these 
processes. 


As regards the minutes of evidence taken before the | 


Vivisection Commission,’ the witnesses so far called 
include Mr. W. P. Byrne, C.B., who discussed the 
procedure of the Home Office in the granting of 


licences and in the administration of the present Act; | 


Mr. G. D. Thane, Sir J. Russell, and Sir W. Thornley 
Stoker, the official inspectors under the Act; Mrs. K 
Cook and Dr. Snow, representing anti-vivisection 
associations; Mr. Stockman, chief veterinary officer 
of the Board of Agriculture; and Prof. Starling. 

As already suggested, the work of the Royal Com- 
mission on Tuberculosis, reviewed above, affords one 
of the most striking examples of the necessity for, 
and of the value of, experiments on animals, and the 
evidence so far given before the Vivisection, Com- 
mission has brought out the fact of the scrupulous 
observance of the conditions of their licences by the 
various holders of the same, of the complete absence 
of that cruelty and callousness for which the experi- 
menters have been assailed by those who advocate the 
abolition of vivisection, and of the absolute necessity 
for the experimental method in the medical and bio- 
logical sciences if these are to advance. The in- 
spectors seem agreed that there is no need for more 
inspection in order to check abuses. Surprise visits 
can be, and are, paid at any time, and what each 
worker is doing is known to the Home Office. 


NOTES. 
Tue absence of official representatives of the British 
Government at the celebrations connected with the -open- 
ing of the Carnegie Institute at Pittsburg formed the sub- 
ject of questions asked in both Houses of Parliament on 
Monday. The replies were to the effect that our 
Ambassador to the United States was prevented by other 
fngasements from attending the celebrations; and Lord 
Fitzmaurice added :—* I am exceedingly glad of the 
°ppertunity publicly to state how much His Majesty's 
Government, and our Ambassador at Washington, appre- 


( 


Co Royal Comm‘ssion on Vivisection. Appendix to First Report of the 


to the House of Commons Mr. Runciman said :—** Neither 
the German, Austro-Hungarian, French, nor Russian 
Embassies were represented at Pittsburg. It is understood 
that the Universities of Oxford and Cambridge were re- 
presented at the celebrations at Pittsburg, and on such an 
occasion the presence of members of the greatest educa- 
tional institutions of the country would appear to be the 
form of representation most suitable and convenient.’’ The 
explanations do not appear to us to be entirely satis- 
factory. That representatives of British universities were 
present at Pittsburg is not a circumstance for which the 
Government can claim any credit. If these guests of Mr. 
Carnegie had been asked to represent the Government on 
the occasion the case would have been different, but no 
official notice was taken of them or of the event. When 
every allowance has been made, the fact remains that the 
German Emperor took advantage of an opportunity to 
show his interest in the advancement of knowledge, and 
that the British Government failed to do so. 


A MEDALLION in memory of the late Pierre Curie, by 
M. Vernier, has been placed on the wall of his laboratory 
at the Ecole municipale de Physique et de Chemie, Paris. 


On May 6, 8, and 10, Prof. W. Wright will deliver 
three Hunterian lectures of the Royal College of Surgeons 
on ‘* The Prehistoric and Early Historic Inhabitants of 
England.” 


Dr. G. O. Smitn has been appointed director of the 
U.S. Geological Survey to fill the vacancy caused by the 
election of Dr. C. D. Walcott to the secretaryship of the 
Smithsonian Institution. 


On Saturday next, May 4, Prof. W. C. McIntosh will 


. | begin a course of two lectures at the Royal Institution on 


** Scientific Work in the Sea Fisheries.”’ The Friday 
evening discourse on May 3 will be delivered by Sir 
James Crichton Browne, on ‘‘ Dexterity and the Bend 
Sinister,’’ and on May 10 by Signor Come Giacomo Boni, 
on ‘‘ Recent Excavations on the Forum Romanum, and 
the Forum Ulpium.” 


Tue death is announced, on Saturday, April 13, of 
Mr. C. L. Griesbach, C.1.E., formerly director of the 
Geological Survey of India. Born in Vienna on December 
11, 1847, he was educated in the university of that city. 
Afterwards coming to England, he was appointed to the 
Geological Survey of India in 1878, made director of it 
in 1894, and retired from the post in 1903. His most 
important geological work was done beyond the frontiers 
of British India, and especially in Afghanistan, which he 
visited first with the Canadian field force in the Afghan 
war, again with the Afghan Boundary Commission in 
1884-6, and for a third time as adviser to the Amir in 
1888-9. His descriptions are still the only available 
sources of information regarding the geology of much of 
the country seen by him on these occasions. The popular 
idea, that a desire to avoid military service is the reason 
why foreigners settle in this country, was not borne out 
by Mr. Griesbach, who joined the British Army shortly 
after his arrival in England, saw active service in 
Candahar, was mentioned in despatches, earned war 
medals and clasps, and was made a C.I.E. for his services 
with the Afghan Boundary Commission. 


WE regret to learn of the death, on Saturday last, of 
Mr. George E. Davis, the founder and editor of the 
Chemical Trade Journal. Mr. Davis was one of the 


ommissioners. Minutes of Evidence, Octcber to December, 1906. 4 
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the Institute of Chemistry, a fellow of the Chemical 
Society, and he took a prominent part in the inauguration 
of the Society of Chemical Industry, filling in succession 
the offices of honorary secretary, member of council, chair- 
man of the Manchester section, and vice-president. Mr. 
Davis contributed largely to chemical, technological, and 
microscopical literature. His ‘‘ Handbook of Chemical 
Engineering *’ was published in 1g01, and his other 
collected works include ‘‘ Sizing and Mildew in Cotton 
Goods ”’ (written in conjunction with Dr. Dreyfus and 
Mr. Philip Holland), ‘‘ ‘The River Irwell and its Tribu- 
taries ’’ (of which he was co-author with his brother, Mr. 
Alfred R. Davis), and numerous other miscellaneous 
pamphlets, lectures, &c. From its commencement in 1887 
he acted as editor-in-chief of the Chemical Trade Journal. 
Mr. Davis was in his fifty-seventh year. 


AFTER a sojourn of nearly a quarter of a century in 
Brazil, Dr. E. Goeldi has felt it necessary to resign the 
directorship of the museum which now bears his own name 
at Par&. He is succeeded by his colleague, Dr. J. Huber, 
who has hitherto had charge of the botanical section. 
The State Government of Para has issued an appreciative 
notice of Dr. Goeldi’s services in connection with the 
museum. 


In discussing polygamy and other mating habits among 
birds in the March number of the American Naturalist, 
Dr. R. W. Shufeldt refers to the imperfection of our 
knowledge on this subject in the case of many groups 
stating, for example, that he cannot find out whethe 
kiwis and brush-turkeys are polygamous or monogamou-. 
Although birds may be polygamists, monogamists, or in 
certain conditions given to practices similar to polyandry, 
or even, possibly, to polyandry itself, we have no inform- 
ation with regard to the origin, causes, and, in most 
instances, the needs of these divergent habits. It is, how- 
ever, more easy in many cases to explain the radical 
changes which take place in these respects as the result 
of domestication. It may be added that the author dis- 
believes in the existence of any close relationship between 
kiwis and other struthious birds, or between the latter 
and tinamous. ‘‘A kiwi (Apteryx),’’ he writes, ‘‘ is no 
nearer an ostrich, and an ostrich to a tinamou, than a 
limpkin (Aramus) is to a bustard, and a bustard (Otis) to 
a quail (Colinus).”’ 

In the April number of the Quarterly Review, Prof. 
J. C. Ewart, of Edinburgh, discusses recent opinions and 
theories relating to the origin of the modern horse. Afier 
reviewing the early history of the borse-stem (throughout 
which the name Protorohippus is misspelt Proterohippus), 


the author states that he recognises three equine types 
as having existed in Europe about the close of the Glacial 
type, namely, the steppe, the forest, and the plateau type. 
Without entering into the consideration of all 
characteristics of these, it may be mentioned that, accord- 
ing to the evidence of skulls from a Roman fort at New- 


WE have receiv‘d a copy of the Photographic Monthly for 
April, which contains reproductions of Mr. J. P. Millar’s 
photographs of young cuckoos in the act of ejecting their 
fellow-occupants of nests. Most, if not all, of these 
pictures have already appeared in a little work by Mr. 
W. P. Westall, which has been noticed in our columns. 


the 


stead, the forest type is distinguished by the face being tes 

Tue aphides of the genus Chermes infesting conifers | placed nearly in the plane of the basicranial axis, whereas a 

in Colorado form the subject of the first article in the | in the steppe type (to which the Mongolian Przewalski’s ‘ 

Proceedings of the Philadelphia Academy for the current | horse is stated to conform, if, indeed, it be not the ¥ 

: year. Several species occur which have life-histories of | exemplar) the former is sharply bent down at an angle ” 

s the same general type as that of the European Chermes | to the latter. According to the author, the skull of the on 
7s abietis, both hibernating and migratory females being | celebrated thoroughbred ‘‘ Stockwell’’ conforms very K 
fark produced. New and other orthopterous insects from | closely in this respect to the steppe type, and is altogether ie 


Arizona are described by Mr. J. A. G. Rehn in the second 
article. 


Two important articles are contained in the issues of 
Biologisches Centralblatt for March 15 and April 1, the 
one, by Dr. Max Wolff, on the spinal cord of the lancelet, 
and the other, by Mr. A. Mordwilko, on the biological 
relationship existing between ants and plant-lice. In the 
former attention is specially directed to the morphology 
and genesis of the cord, certain very remarkable con- 
clusions being reached with regard to the origin of its 
central canal. The nature of ‘‘ symphilism ’’ and its rela- 
tion to parasitism is discussed in the latter. 


Amonc the contents of vol. xli., part iii., of the Journal 
of Anatomy and Physiology, special reference may be made 
to an article by Messrs. A. Keith and M. Flack on the 
form and nature of the muscular connections between the 
primary divisions of the vertebrate heart. One of the 
most important conclusions relates to the existence in 
mammalian hearts of a remnant of primitive fibres at the 
sino-auricular junction. These fibres, which are intimately 
connected with the vagus and sympathetic nerves, have 
a special arterial supply, and it is in them that the 
dominating rhythm of the heart is believed normally to 
arise. Considerable interest also attaches to the descrip- 
tion, by Mr. C. A. Hill, of a female skeleton, apparently 
referable to the Bronze age, from a cave in Littondale, 
Yorkshire. 
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different from the plateau or Libyan type, although agree- 
ing with the latter in the characters of the cervico-dorsal 
vertebrae. If such mixed features really exist in one and 
the same skeleton, there would seem little hope of an 
early settlement of the problem of the origin of the 
thoroughbred. 


A MeEmorR on “ Variation and Correlation in Cerato- 
phyllum,’’ by Prof. Raymond Pearl, with the assistance 
of Miss O. M. Pepper and Miss F. J. Hagle, has been 
published by the Carnegie Institution of Washington. ‘The 
memoir deals, on somewhat novel lines, with the variation 
in the number of leaves to a whorl (and other characters), 
with especial reference to the laws of growth. It is shown 
that the mean number of leaves to a whorl y is related to 
the ordinal position of the whorl from the base of the 
branch x by a relation of the form y=A+B. log (x—C), 
the’ mean increasing rapidly at first and then more 
slowly. For a.branch of a given order the constant A 
alone varies in populations from different environments, 
i.e. the means vary, but not the form of the law by which 
the successive whorls are differentiated. In branches of 
successive orders the constant B tends to increase, the 
mean number of leaves to a whorl tending towards the 
final limit with greater rapidity in secondary as compared 
with primary branches. The variability of the whorls de- 
creases from the base of the branch onwards, successive 
whorls being produced ‘‘ with ever-increasing constancy t0 
Their type, the ultimate limit towards which the process is 


| le 
x di 
| 
} 
# 
wal 
| 
| 
pes ans 
D 
\ 
cu 
es 
| 
re 
m 
so 
In 
an 
| an 
th. 
1s 
4 . are 
of 
Ww: 
Br 
a 
su 
%, 
the 
D 
me 
I 
me 
pu 
G 
res 
we 
tur 
ror 
pla 
< 


APRIL 25, 1907] 


NATURE 613 


tending being absolute constancy,’’ and an analogy is 
drawn between this law and the perfection of an action 
y repetition or practice. The author believes that both 
laws are of considerable generality, and apply to other 
organisms, 


WRITING on the anti-opium drug in the Journal of the 

‘ederated Malay States Museums (December, 1906), Mr. 
L.. Wray identifies the plant as Combretum sundaicum, 
and describes the method of making an infusion from 
he roasted twigs and leaves. This is mixed with a de- 
oction of burnt opium, and it is possible that the latter 
ipplies part of the curative effect. In the same number 
ir. H. C. Robinson contributes a list of the birds found 
n the Aroa Islands, in the Straits of Malacca. 


REFERENCE is made to a new klinostat—the instrument 
used to counteract the influence of gravity—designed by 
Dr. P. van Harreveld in Recueil des Travaux botaniques 
‘éerlandais, vol. iii. The author tested several instru- 
uents by means of an automatic chronograph device, from 
which he concluded that a periodic irregularity could 
lways be detected. This is important, since the repeti- 
tion of a very weak stimulus at regular intervals is 
cumulative, and will in time induce curvature. The 
essential features of the author's klinostat are that it is 
weight driven, the impulses being suitably moderated, and 
regulation is effected by independent electromagnetic 
mechanism. 


In his report for the year 1905, Mr. J. H. Maiden, the 
director of the botanic gardens and public domains, 
Sydney, New South Wales, announces that the changes 
connected with the re-grading of the botanic garden have 
been completed after five years’ work. Reference is made 
to the work of a previous director, Mr. Charles Moore, 
who died during the year. Among the Australian garden 
plants that attracted attention when flowering were 
Thymalium  Billardierii, Euroschinus  falcatus, and 
Kennedya procurrens, the last being a new introduction 
of New South Wales origin. 


An article by Mr. R. S. Pearson on the level of sub- 
soil waters with regard to forests is published in the 
Indian Forester (February). Comparing the levels inside 
and outside forests, they are always higher outside; in 
an area of low rainfall the difference of levels is greater 
than where the rainfall is more abundant, and the level 
is steadier inside than outside the forest. These results 
are explained by the facts that the trees intercept a portion 
of the rain water and make a heavier demand on the 
water supply than agricultural crops. Sir Dietrich 
Brandis contributes a note on Mastixia euonymoides, with 

figure of the stem section, and Mr. B. O. Coventry 
supplies photographs of the Changa Manga plantation in 
the Punjab, showing the cultivation of the shisham tree, 
Dalbergia Sissoo. 


Ir has been shown by Prof. G. Klebs that remarkable 
metamorphoses can be produced in plants by artificial 
methods of cultivation. His latest contribution, that was 
published in the Abhandlungen der naturforschenden 
Gesellschaft, Halle (vol. xxv.), gives some account of the 
results that he obtained. Four species of Sempervivum 
were selected for experiment, because abnormality of struc- 
ture has rarely been recorded for the genus. The method 
consisted in removing the terminal inflorescences from 
pants that had been stimulated by heavy manuring or 
“sposure to strong sunlight, when lateral flowers or in- 


‘orescences showing intense variation were developed. 
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Irregularities in number and shape of the parts of the 
flower, changes from one part to another, and vegetative 
| developments occurred, perhaps the most striking being the 
combination of staminal and carpellary structures. These 
and experiments with Veronica chamaedrys and other 
plants lead the author to the opinion that new races can 
arise as a result of changes in external conditions. 


From a second memorandum on the American goose- 
berry mildew (Sphaerotheca mors-uvae), just issued by the 
Board of Agriculture and Fisheries, we learn that during 
the winter of 1906-7 the presence of the mildew in certain 
gardens in Wercestershire was definitely confirmed, and 
the cases investigated under the auspices of the Worcester- 
shire County Council. Reports sent to the Board have 
shown that the extent and seriousness of the disease are 
much greater than was at first supposed, and in view of 
the increased danger of infection which arises when the 
mildew passes into its summer stage the Board advises 
all gooseberry growers to watch the plants closely during 
the summer months, especially those bushes which have 
been recently bought, in order that the disease may be 
detected and dealt with at the earliest possible moment. 
Gooseberry growers who have the least reason to suspect 
infection are advised to spray their bushes with a solution 
of liver of sulphur (potassium sulphide) from the time the 
leaves open until the fruit is set. A solution of half an 
ounce to a gallon and a half of water is recommended 
for the first’ spraying, and the strength should be in- 
creased to a solution of half an ounce to one gallon of 
water at the second spraying. Details as to the examin- 
ation and treatment of plants in order to prevent the 
spread of the disease are given in the Board’s new 
circular, which can be obtained post-free on application. 


Tue Bulletin of the Manila Weather Bureau for August, 
1906, contains a reproduction of what is probably the only 
complete seismogram of the Valparaiso earthquake in 
existence. The distance from the centres of the North 
Pacific and Chilian earthquakes of August 17 was such 
that the disturbance due to the former had practically died 
out before the arrival of the latter; the first preliminary 


tremors commenced at 1th. 1-3m. Greenwich time, and 
lasted unti! about 1th. 21m. The instrument being a 
Vicentini microseismograph, with a vertical pendulum of 
1-5 metres length, the third-phase waves, which give the 
greatest amplitude with a slow-period horizontal pendulum, 
are of small size, and it is largely due to this that the 
eutlier phases of the record of the Valparaiso shock are so 
little complicated by the end portion of the preceding 
one. 


Tue Geological Survey of Western Australia has issued 
another report (Bulletin No. 24) of the special series deal- 
ing with different mineral fields of the State. The report, 
which covers seventy-nine pages, and the accompanying 
thirteen maps and twenty-six plates, represent the results 
of the work of Mr. C. G. Gibson in the Laverton, Burt- 
ville and Erlistoun auriferous belt, Mt. Margaret Gold- 
field. In Bulletin No. 25 Dr. R. Logan Jack discusses 
the prospects of obtaining artesian water in the Kimberley 
district, Western Australia. He passes in review nine 
distinct areas in which he anticipates more or less success 
in the search for artesian water. 


Tue richness and complexity of its deposits have given 
to mining in the Cobalt district of Canada special interest, 
and much valuable information regarding this new silver- 
mining district is contained in an admirably illustrated 
article by Mr. J. E. Hardman in the Engineering Magazine 
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(vol. xxxiii., No. 1). The first discovery of silver was 
made in the district in July, 1903, and the progress made 
since that date is described in detail. The characteristic 
rocks of the region are conglomerates of Lower Huronian 
age, through which, and sometimes through the under- 
lying diabase, pass calciferous veins carrying metallic 
silver and sulphides or arsenides of silver with smaltite 
and niccolite, the arsenides of cobalt and nickel. The 
veins occur along the main lines of fracture by which the 
conglomerate has been shattered. As to the permanency 
of the deposits, very different opinions have been ex- 
pressed, but with increasing experience the trend of 
opinion is towards a long life for the district. 


In addition to the usual record of measurements taken 
during the year 1906 at Epsom College, the report of the 
college Natural History Society for last vear gives the 
average height, weight, and chest girth of all boys who 
have been measured in the ten years 1897-1906, and a 
chart showing average grades of development for the same 
period. On the whole, the average Epsom College boy 
would appear to be rather superior in physique than 
inferior to the average public-school boy. One marked 
exception is evident in the curves for the ages 17 yr. 10 mo. 
to 18 vr. 4 mo., though it must be stated that the number 
of observations on which the curves are based is, for 
these months, much smaller than the rest. Boys at Epsom 
College between these ages, however, during the last ten 
years appear to have been on a lower physical grade than 
at other ages. The other contents of the society’s report 
show that excellent field work continues to be done by the 


members, among whom geology, botany and meteor< togy | 


appear to be equally popular. 


Tne subject of the perception of relief was discussed 
in letters to Nature of January 3 and 31 last (vol. Ixxv., 
pp. 224 and 321), and the same question is raised in a 
communication received from Mr. R. T. A. Innes, of the 
Transvaal Meteorological Department. Mr. Innes de- 
scribes a method of seeing stereoscopic pictures in relief 
without the use of a stcreoscope, explained to him by 
Colonel W. G. Morris. If while steadily viewing a 
distant object an index finger be held before the eves, two 
images of it are seen; if now the other index finger be 
held before the eyes also, four images will be seen. By 
a little adjustment of the distance of the fingers from the 
eye, the two central images can be superposed. The 
substitution of a stereoscopic picture leads to similar 
results, and the superposed images give the idea of relief. 


Mr. F. A. Linpemann and Mr. C. L. Lindemann, writing 
from Darmstadt, describe a new glass which is transparent 
to rays of very short wave-length. They have found that 
lithium biborieum, Li,B,O, (ordinary borax in which the 
sodium is replaced by lithium), when fused produces a 
clear glass which shows no appreciable absorption in the 
ultra-violet spectrum above 2000 A. The aluminium 
line 1856 is distinctly visible, though somewhat weakened, 
if the glass be too thick. In order to determine the 
absorption below this a vacuum spectrograph would 
naturally be required, as the air absorbs any lines shorter 
than 1856. The refractive index for the D-line n=1-5380, 
the dispersion A between e and F, A=o-00847, and 
v=n—1/A=63-7. As might be expected, owing to the 
large percentage (82-5) of boracic acid, the dispersion 
toward the red side of the spectrum is fairly large, whereas 
that toward the violet side is very small. The glass is 
extremely transparent to Réntgen rays, which it lets 
through, roughly, ten times as well as ordinary glass. 
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The specific gravity is 2-2; the hardness, 6. The glass 
can be cut and polished without difficulty. The cubical 
expansion coefficient (calculated from the constants of 
Winkelmann and Schott) is 118-10-", about half that of 
ordinary glass. It has been found that, as a general rule, 
the transparency for rays of short wave-length increases 
in analogous salts’ as the atomic weight of the metal 
decreases, but sufficient experimental data have not yet 
been obtained to warrant the publication of a definite 
formula. 


A xEw high-tension condenser on the Moscicki principle 
is likely to prove a useful commercial apparatus if, after 
testing in practical work, it fulfils the advantages claimed 
for it in a very complete and interesting pamphlet which 
we have received from Messrs. Isenthal and Co., who are 
agents for the makers. A condenser made on this prin- 
ciple is now on view in London, and the construction is 
very neat and convenient, any number of condenser 
elements being grouped together in a battery very easily 
according to the voltage required. The chief advantages 
claimed over other condensers are the (1) strengthening 
of the dielectric to minimise the chances of rupture; 
(2) perfect contact between dielectric and armature plates; 
(3) prevention of local heating by means of a cooling 
chamber; (4) no organic substances used. These con- 
densers have been used successfully for the protection of 
live wires against atmospheric discharges; wireless tele- 
graphy; suppression of lag in alternating currents; and 
in X-ray work; and the construction of the condenser 
certainly renders it much less liable to breakdowns, which 
in practical work prove very serious. The opening in 
wireless telegraphy work alone for a condenser which can 
be depended upon is very great, and the new condenser 
will no doubt be given a thorough trial in many ways, as 
a practical commercial condenser has long been demanded. 


A SECOND communication on anode rays is published by 
Messrs. Gehrcke and Reichenheim in No. 4 of the Verhand!- 
ungen of the German Physical Society (compare Nature, 
this vol., p. 173). An arrangement of apparatus is de- 


| scribed by means of which the phenomena produced are 


made very striking by using high potentials obtained with 
anodes permitting of more continuous working in a high 
vacuum. A brilliant fluorescence is observed on_ per- 
mitting the rays ’’ from the anode to impinge on a mica 
screen or on the glass walls of the vacuum tube. The 
colour of the fluorescence is the same as that of the 
emission spectrum of the metal present in the salt used 
at the anode; thus with lithium carbonate the light is 
reddish in colour, and in the spectroscope shows the red 
and orange lines of lithium. The admixture of another 
substance, such as graphite or zinc dust, with the salt 
used as anode facilitates the formation and improves the 
character of the rays. It is noteworthy that the anod 
rays cannot be produced from a cold anode, and that 
usually some interval elapses, during which heating 
occurs, after the current has been switched on before they 
make their appearance. The volatilisation of the salt 
may therefore play an important part in their production. 


Since ‘‘ synthetic ’’ indigo was put upon the market in 
1897, some uncertainty has existed regarding its tinctoria! 
value as compared with the natural dyestuff. Th 
makers of synthetic indigo have maintained that the onl) 
significant constituent of natural indigo is indigotin 
identical with the synthetic substance, and that the othe: 
components present in the natural dye are either inert © 
harmful impurities. On the other hand, certain practic«! 
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dyers have held that the natural dye gives a certain rich- 
ness Of shade, or “‘ bloom,’’ which is invariably absent 
from goods dyed with synthetic indigo. The results of a 
practical dye test of the two materials, made with the 
object of throwing light on this disputed question, are 
described by Mr. Cyril Bergtheil in a report to the Bihar 
Planters’ Association. The conditions were such as to be 
strictly comparable for the two materials as regards con- 
centration of dye bath, temperature, and fabric dyed. 
The results obtained, working on the large scale under 
practical conditions and with dye baths of the same 
strength, were such as to uphold the objection of the 
dyers already referred to against the synthetic dye. 
Natural indigo not only gave a richer shade with the 
characteristic ‘* bloom,’’ but also actually a darker shade. 
The difference between the natural and synthetic material, 
which is hardly apparent in dyeing trials made on the 
small scale, appears to become of considerable importance 
under conditions such as exist in actual practice. 


Tue third fasciculus of the first volume of Prof. O. D. 
Chwolson’s ‘‘ Traité de Physique,’? which is being trans- 
lated from the Russian and German editions into French 
by M. E. Davaux, and supplied with notes on theoretical 
physics by MM. E. and F. Cosserat, has been received 
from M. A. Hermann, of Paris, who is pubfishing the 
work. Two previous parts of this excellent treatise were 
reviewed at length in our issue for February 15, 1906 
(vol. Ixxiii., p. 362), and it is unnecessary on this occasion 
to say more than that the present part deals with the 
liquid and solid states of bodies, and maintains the same 
high standard which characterised the previous issues. 


Tue Chemical Publishing Co., of Easton, Pa., has just 
published ‘‘ Inorganic Chemistry for Schools and 
Colleges,’’ by Mr. J. L. Howe. The book is an enlarged 
and revised edition of ‘‘ Inorganic Chemistry according to 
the Periodic Law,’’ by Prof. F. P. Venable and Mr. 
Howe. The number of experiments has been increased, 
and prominence has been given to the applications of 
chemistry. The book is published in this country by 
Messrs. Williams and Norgate. _ 


In the new issue of section i. of the catalogue of Mr. 
Charles Baker, of High Holborn, London, microscopists 
will find detailed information of a great variety of micro- 
scopes and accessory apparatus. 


A sIxtH edition of ‘‘ The Essentials of Chemical 
Physiology,’? by Prof. W. D. Halliburton, F.R.S., has 
been published by Messrs. Longmans, Green and Co. The 
book has been subjected to a thorough revision, and many 
parts have been re-written in order to incorporate recent 
advances in the knowledge of the proteins and of the way 
they are utilised in the body, together with’ the results of 
other researches. 


Tne authorised English translation of Dr. Ludwig 
Jost's “Lectures on Plant Physiology,’? done by Prof. 
R. J. Harvey Gibson, of Liverpool, will be issued very 
shortly by the Clarendon Press. The Press also announces 
the second volume of Dr. Paul Knuth’'s ‘‘ Handbook of 
Flower Pollination,’’ translated by Prof. J. R. Ainsworth 
Davis, of Aberystwyth, containing an account of all known 
observations upon the pollination of the flowers of plants 
of arctic and temperate zones. 


\ THIRD edition of the late Mr. Herbert E. Wright's 


“Handy Book for Brewers” has been published by 
Messrs. Crosby Lockwood and Son. The first edition, 


November 24, 1892 (vol. xlvii., p. 75). In the present 
issue, not only has the size of the volume been increased 
by more than fifty pages, but very many paragraphs have 
been re-cast and fresh matter inserted. The work of 
Buchner and others on zymase has been dealt with, and 
a synoptic table of enzymes has been included. 


A NEW edition of The Imperial Gazetteer of India ”’ 
is announced by the Oxford University Press. This may 
be considered as a new work rather than a new edition, 
and it will consist of twenty-six volumes, including a 
companion atlas. Apart from the historical volume and 
a few other chapters of the Indian Empire, the whole of 
this work has been written by officials in India under 
orders of the Indian Government, and every page has 
been submitted to the criticism of the several administra- 
tions or departments concerned. 


OUR ASTRONOMICAL COLUMN. 


Comet 1907b (MELLISH).—The following elements and 
ephemeris for comet 1907b have been computed by Messrs. 
Lamson and Frederick from places observed on April 15, 
16, and 17 :— 


Elements. 
T=1907. March 27°56 (G.M.T.). 
w= 328° 47’ 
8 = 189° 7’ 1907'0 
7=110° 12’ 
log 7=0°924 
Ephemeris 12h. Greenwich M.T. 
1907 a 
h. m. 4 
April22) ... 46 +35 36 


The brightness is decreasing rapidly, from 0-59 on 
April 18 to o-11 on April 30, the unit of brightness being 
that when the comet was first discovered (mag. 11-0). 
The comet is now circumpolar, and is travelling through 
the constellation of the Lynx, in a north-easterly direc- 
tion, towards Ursa Major (Kiel Circular, No. 96). 

A New VartaBLce or Nova, 156.1906.—In the Atti della 
Reale Accademia dei Lincei, vol. xvi. (fifth series}, p. 241 
(March 3), Prof. E. Millosevich records the observations 
of a faint star which is certainly an interesting variable, 
and may prove to be a fading Nova. On November 6, 
1906, the star in question was first noticed as a yellow 
object of magnitude 8.4, its position being 
1906-0 a=th. 23m. 56-59s., 8=+50° 22’ 12-1. 
Subsequent observations showed that the star was fading, 
the decrease in brightness being roughly proportional to 
the time, and amounting to about 0-3 magnitude in ten 
days. By February 26, 1907, the magnitude had decreased 
to 12-3, the colour, in the interval, having passed through 
successive stages from yellow to red to quite a ruby- 
red, which was still notable on February 19, when the 
magnitude was but 12-0. 


Tue ALBEDOES OF THE SUPERIOR PLANETS.—A_ novel 
methed of calculating the albedoes of the superior planets 
is suggested by Mr. J. E. Gore in No. 382 of the Observ- 
atory (p. 172, April). The mass of the brighter com- 
ponent of a Centauri is equal to that of the sun, and 
their spectra are similar; thus the star may be con- 
sidered as a duplicate of the sun, and Mr. Gore proposes 
to estimate the albedoes of the superior planets by com- 
paring their photometric magnitudes when in opposition 
with that of a Centauri. 

In a previous paper Mr. Gore has shown that, taking 
the parallax of the star to be o”-75, and assuming the 
diameter of its brighter component to be the same as that 
of the sun, the apparent brightness of our central luminary 
is 75,232,650,000 times that of the brighter component of 
a Centauri. 


Which appeared in 1892, was reviewed in Nature for 
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cepted by the planet, the planet’s mean distance and its 
photometric magnitude at opposition Mr. Gore evolved a 
formula which gave the following values for the albedoes 
of the several planets:—Mars, 0-2072; Jupiter, 0-595; 
Saturn, 0-6744; Uranus, 0-61; and Neptune, 0-6276. 

Tue Secoxnp GLopuLtaR CLUSTER IN HERCULES, 
MESSIER 92.—No. 3, vol. viii., of the Astronomiska 
lakttagelser och Undersdkningar @ Stockholms Observ- 
atorium is devoted to a discussion, by Dr. Karl Bohlin, 
of the measures of a plate showing the cluster Messier 92, 
taken at Stockholm on April 29, 1898. The conditions 
of measurement and the corrections applied are discussed 
in full, the actual measures being tabulated. The number 
of stars considered is three hundred and forty-eight, and 
of each of these the position and magnitude for 1898-0 
are given. In a third table the resulting places are com- 
pared, for twenty-nine stars, with those obtained from 
measures made at Upsala in 1873, and the apparent 
proper motions deduced. A diagram given at the end of 
the volume shows these proper motions graphically, the 
greatest differences (Stockholm-Upsala) being Aa=+6"-6 
and AS=—4".6, whilst the mean values are +15 and 
—1".7 respectively. 

Hatiey’s Comet.—Knowledge and Scientific News for 
March (No. 3, vol. iv., p. 57) contains an interesting 
cuticle by Mr. F. W. Henkel on Halley’s comet. | Mr. 
Henkel discusses cometary phenomena and mechanics in 
general, showing their application in the observed appear- 
ances of -Halley’s famous object in particular. The 
apparitions are carried back as far as 1066, although the 
identity of the object’ represented on the Bayeux tapestry 
with that known as Halley’s comet cannot yet be re- 
garded as beyond doubt; probably the investigation now 
being carried out by Mr. Crommelin may settle this ques- 
tion. Many other interesting points, such as the per- 
turbative action of Jupiter, the existence of an_ inter- 
planetary resisting medium, and the. various features 
presented by Halley’s comet at previous apparitions, are 
dealt with in a very simple manner in Mr. Henkel’s 
paper. 

Ectipses OF Jupiter’s SATELLITES, 1878-1903.—The 
results of the photometric observations of the eclipses of 
Jupiter’s satellites, carried out at the Harvard College 
Observatory between June 23, 1878, and the end of 1903, 
ave published by Prof. E. C. Pickering in part i., vol. 
lii., of the Annals of the Astronomical Observatory of 
Harvard College. The present publication contains simply 
the observational records in detail, with notes on the 
same, and a catalogue of the eclipses which were observed. 
The discussion of the entire material by Prof. R. A. 
Sampson, of Durham University, will appear in part ii. 
of the same volume. 


RAINFALL IN GERMAN SOUTH-WEST 
AFRICA.? 


IX spite of native risings and recalcitrant Parliaments, 
our German cousins manage to carry on meteorological 
observations in their African possessions, and some results 
of their work which are of great importance in connection 
with the general meteorology of South Africa have just 
been issued as a supplement to the official ‘‘ Deutsches 
Kolonialblatt.’’ In the first section of this publication Dr. 
Ottweiler has collected and re-printed all trustworthy 
rainfall records—both official and unofficial—from German 
South-West Africa, and, for the sake of completeness and 
comparison, he has added returns from a number of stations 
in the adjoining British and Portuguese territories. For 
this alone meteorologists will be grateful to him. <A 
supplementary table giving the positions and heights of 
the stations, and in most cases a brief description of the 
orographical features of the country surrounding them, will 
also be welcome. 
As is to be expected in so ‘‘ young’’ a country, the 
material collected is far from homogeneous, and, more- 


1 Wissenschaftliche Beihefte zum deutschen Kolcnialbl tte. 20 Rard, 
1 Feft. Mitteilungen aus den deutschen Schutzeebieter ; Die Nied-r- 
schlags-vez hiiltnisse von Deutsch-Sudwestafrika. By Dr. F. von Danckel- 


over, most of the stations are of very recent date. The 
author thus had before him the task of ‘** weighting ’’ the 
means deduced from the observations to render them 
approximately comparable among themselves before pro- 
ceeding to discuss results. The process is not entirely 
satisfactory, but unless we are to refrain from drawing 
conclusions until a homogeneous body of statistics is avail- 
able, some manipulation of the figures is necessary. 

The results, which are illustrated in a number of 
admirable plates, are of exceptional interest, though they 
will be disappointing to those concerned with the economic 
development of the country. The coastal districts may be 
described as practically rainless, which is remarkable, as 
the prevailing winds. are southerly or south-westerly 
throughout the year, and the land rises tolerably rapidly. 
In most parts of the world, sea breezes blowing on to 
rising land yield a copious rainfall, but on the coast of 
German South-west Africa the air is derived from higher 
and colder latitudes, and, as it blows over the cold 
Benguela current before it reaches the land, it contains 
little moisture when it commences its forced ascent. The 
heating effect of the sun far outweighs the dynamical cool- 
ing due to the ascent, and the condensation stage is never 
reached. Practically the only. moisture which reaches the 
land near the coast is derived from the heavy fogs, which 
in winter are of almost daily occurrence. The winter rain- 
fall, which is so prominent a feature in the west of Cape 
Colony, does not extend north of the Orange River. 

In the more eastern inland districts the dry south-west 
wind prevails throughout the winter, and this portion otf 
the year is accordingly rainless. In summer the wind 
shifts to the eastward, and a limited amount of moisture 
manages to reach the country from the Indian Ocean. In 
the neighbourhood of Windhuk the average annual rain- 
fall is about 12 inches or 14 inches, and in the extreme 
north-east of the colony it exceeds 26 inches. 

When the details of this fall are examined its value for 
economic purposes is found to be but small. Great fiuctu- 
ations occur in the annual totals, which are of all the more 
importance, as the amounts are so small. Thus in the 
country round Windhuk the fall during the last twenty 
years has fluctuated between 47 per cent. and 210 per cent. 
of the average. Further to the south, conditions are con- 
siderably more unfavourable. 

Great variability in the annual rainfall is not the only 
disadvantage from which the country suffers. Almost all 
the rain falls in thunderstorms, and torrential downpours 
are the rule rather than the exception. A single, though 
by no means isolated, instance will suffice to give an idea 
of the prevailing conditions. At Udabis in the year 1900 
the total rainfall was 9-5 inches, and of this amount 
6-5 inches fell in the course of three consecutive days, 
leaving only 3 inches to be distributed over the remaining 
360 odd days. 

It is interesting to compare the German results with 
those which have just been issued by the Governments of 
British East Africa and Uganda for the year 1905. In 
British East Africa the annual totals at thirty-three stations 
ranged from 16 inches to 99 inches. Only four stations 
experienced more than two absolutely rainless months, and 
in only two cases were these consecutive. A summary of 
totals for past years, which is appended to the report, 
shows considerable fluctuations in the amount. At three 
stations with records extending over at least eight years, 
the totals fluctuate from about 40 per cent. to about 150 per 
cent. of the mean value for this period. 

From Uganda, rainfall data are given for nine stations. 
The totals for these varied from 37 inches to 96 inches. 
Only one station had an absolutely dry month. At 
Entebbe the year was the wettest on record. The total 
fall was 65-74 inches, 112 per cent. of the average for the 
last six years. Ten years’ records (the first four incom- 
plete) now exist for this station. During this period no 
absolutely dry months were experienced. 

The British Empire has not vet produced a work on the 
meteorology of any of its possessions in tropical Africa 
which can be compared with that just issued in Germany, 
but it is gratifying to find that the Governments responsible 
for the administration of our share of the Dark Continent 
are realising the importance of meteorological observations, 
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and of their systematic publication. 
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THE RIVER PILCOMAYO.' 


‘THE river Pilcomayo has its source in the Bolivian 
mountain ranges, and traverses the virgin forests of 
the Gran Chaco in a south-easterly direction. For nearly 
iwo hundred years the idea of utilising this river for pur- 
poses of navigation has engaged the attention of the 
Governments of Argentina, Bolivia, and Paraguay, in order 
, provide the rich regions through which it passes with 

) easy means of communication, and to afford an outlet 

water for the natural products of the fertile zones of 
ihe eastern part of Bolivia. 

The author of the report before us, who is a member 

the American Society of Engineers, was appointed by 

syndicate of capitalists in 1905 to conduct an expedition 

r the purpose of studying the navigable condition of the 
river, and reporting as to the possibility of rendering it 
fit for the passage of boats. 

The exploration party consisted, besides the chief, of 
two assistants, a land and forest expert, storekeeper, and 
twenty-five men. They took with them for the purposes 
of transport twenty-two mules, forty-one horses, sixteen 
oxen, and five boats. Twenty-two bullocks were also taken 
for food. The expedition occupied four months. 

The country traversed appears to be sparsely inhabited 
by Indians who, on the whole, are friendly. A colony 
has been established at Buena Ventura, about 560 miles 
up the river, which contains thirty families of colonists, 
with a total population, including servants, ‘‘ intruders,”’ 
and squatters, of 1000 souls. There are also in the dis- 
trict some Roman Catholic mission stations. 

The river Pilcomayo discharges into the Paraguay, the 
depth at low water at its junctions being about 10 feet, 
and above this for sixty miles there are no soundings 
less than 19} feet. At 120 miles the depth decreases to 
about 7 feet; at 150 miles there was barely 3 feet. At 
about 317 miles from its mouth the river is lost for ten 
miles in a marshy tract of country, through which there 
does not exist any defined channel. Beyond this tract, 
which constitutes an immense horizontal plane extending 
to ‘distances unknown,’’ at 327 miles from the mouth, 
the river again assumes a defined channel with a depth 
of from 10 feet to 12 feet. This channel was explored 
up to the Argentine boundary at El Hito, 677 miles from 
the mouth. The width varies from 100 feet at the lower 
end, where the course is well defined, to 300 feet in the 
upper part. 

In the lower part of the river the water is brackish and 
unfit to drink, owing to a number of salt springs, and 
in the upper river it is turbid and of a reddish colour. 

To render this river navigable for barges carrying 
twenty-five tons and drawing 4} feet of water, over a 
length of 670 miles, or about 100 miles beyond the colony 
of Buena Ventura, the commission advised the construc- 
tion of three cuts or canals, one to avoid the marshy 
district and the two others two porous districts in the 
upper length, these cuts to have a bottom width of 33 feet 
with § feet depth of water; the construction of seventy- 
three locks and dams; the regulation of the channel and 
clearance of obstructions. The amount required to carry 
out these works is estimated at a sum equal to about one 
million of English money. 


CRETACEOUS FERNS. 


THE author states that he approached the subject of 
paleobotany as a layman whose earlier training had 
been mainly in physics and mathematics. He set him- 
self to collect such fragmentary remains of fossil plants 
as the Lower Cretaceous rocks of his neighbourhood 
afforded, with the intention of making an intensive study 
of the several genera. This first instalment of his results 
deals mainly with a single genus of Mesozoic ferns, to 
which Dunker in 1846 gave the name Hausmannia. The 
fronds of this genus are characterised, in some species, by 
pe “The River Pilcomayo from its Discharge to Parallel 22° S., with Maps 
of Reference.” By Gunnar Lange. Pp. 124. Translated from the Argentine 
( riginal, (Buenos Aires: The Meteorological Office Press, 1906. 
aa Beitrage zur Flora der unteren Kreide Quedlinburgs.” Teil i., Die 
>. Hausmannia, Dunker, und einige seltenere Pflanzenreste. By Prof. 
- B. Richter. Pp. iv+27+plates. (Leipzig: W. Engelmann, 1906.) 
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the possession of a bi-lobed lamina not unlike that of the 
leaves of the maiden-hair tree (Ginkgo biloba), while in 
other forms the lamina is divided into several linear lobes, 
and bears a resemblance to the leaves of Baiera, an 
extinct genus of the Ginkgoales. It is, however, with the 
recent Indian and Malayan fern Dipteris that Hausmannia 
exhibits a more than superficial resemblance.. Despite the 
unfavourable nature of the Quedlinburg rocks from the 
point of view of preservation of detail, Prof. Richter’s 
industry has been rewarded by an accumulation of material 
which has enabled him to add considerably to our know- 
ledge of this well-defined genus of ferns. He has insti- 
tuted, on what appear to be adequate grounds, a few new 
species. The flora of Quedlinburg is characterised by a 
preponderance of ferns, which are said to form 80 per 
cent. of the whole; no trace of Angiosperms has been 
found; Conifers and Cycads are rare; while ferns are re- 
presented by the Gleicheniacee, Matonidium, Laccopteris, 
Clathropteris, Hausmannia, Weichselia, and a few frag- 
ments of the common Wealden species Onychiopsts 
Mantelli. It would seem that in these fossils we have the 
relics of a vegetation which flourished in a. situation 
favourable to ferns. Ferns undoubtedly played a more 
prominent part in the composition of Mesozoic floras than 
in the floras of the present, but it is unlikely that the 
Quedlinburg flora as a whole was composed almost entirely 
of these plants to the exclusion of Lower Cretaceous 
Gymnosperms which are recorded from other localities. 

Prof. Richter’s contribution does not throw any fresh 
light on the nature of the sporangia of Hausmannia; he 
has, however, demonstrated a striking resemblance in 
habit to recent species of Dipteris as regards the slender 
rhizomes and long leaf-stalks. The author is disposed to 
regard the affinity between this northern Lower Cretaceous 
type and the Malayan Dipteris as rather less close than 
has been assumed by Prof. Zeiller and by the reviewer. 
In the absence of well-preserved sporangia, the question 
of degree of relationship cannot be settled; but the account 
given of such fragments of fossil ferns as were accessible 
to the author of this monograph seems to strengthen the 
view that the Dipteridinz were abundantly represented 
in the northern hemisphere in the latter half of the 
Mesozoic era. In age the flora is considered to be rather 
younger than Wealden, and is compared with the Urgonian 
flora of Greenland as described by Heer. It is difficult 
to draw a conclusion as to geological age from the small 
number of types so far described, but in our opinion the 
Quedlinburg plants might fairly be classed with the 
Wealden floras of northern Germany, England, Belgium, 
and many other regions. 

Prof. Richter has done good service to palzobotany by 
his thorough and scientific researches, and one may express 
a hope that other amateurs may follow his example and 
devote themselves with equal energy and success to the 
detailed study of the fossils of a single district. 


PROBLEMS OF APPLIED CHEMISTRY. 


THE science and art of the engineer are intimately 

interlaced with those of the practical chemist. The 
practical, as distinguished from the scientific, chemist 
possesses sufficient knowledge and experience to see to the 
working of machines and to minor repairs without calling 
in an engineer, save in difficult or complicated cases. In 
former times the chemical manufacturer learned his trade, 
both on the chemical and the engineering side, as far as 
it was indispensable, but he learned it simply ‘‘ by rote,’’ 
as the saying goes. To be sure, this never took place 
without large sums of money being thrown away, either 
in the form of misshapen or faulty apparatus and 
machinery, or of spoilt chemicals, and so on. And this 
happened to the unstudied ‘‘ practical man,’’ who, through 
family connections or by mere chance, had stumbled into 
chemical manufacturing, as well as to men who had 
studied the science of chemistry, and who desired to apply 
the knowledge thus gained to the execution of some well- 
known process, or to the working of some laboratory in- 


1 Abridged from a discourse delivered at the Royal Institution on Friday, 
March 15s, by Prof. George Lunge, of Zurich. 
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vention on a large scale. Those men who possessed a 
scientific foundation were, in their turn, compelled to 
learn the technical side of their profession by dint of 
practice, just as the tailor has to learn the art of making 
clothes and the barber the art of shaving. A man of 
scientific attainments had certainly, even in the olden 
times, a clear advantage over the mere ‘‘ practical man.”’ 

But many branches of manufacturing, which undoubtedly 
have a chemical basis, and in which to-day a large number 
of chemists are actually employed, were formerly carried 
on in a purely empirical manner, like any handicraft, for 
instance, soap-making, tanning, brewing—indeed, all 
those industries which are connected with food—and 
above all, dyeing and tissue-printing. But towards the 
middie of the last century we perceive the commencement 
of a scientific treatment of those industries. Even before 
then, the genius of Chevreul had thrown a flood of light 
on the chemical behaviour of fatty substances, and Persoz 
followed in the domain of dyeing fabrics. The cooperation 
of the various arts and sciences was distinctly promoted 
by the technical high schools in France, Germany, and 
Switzerland. 

In Great Britain the chemical industries had from the 
first taken their full share in the astounding development 
of all branches of industry which in this country has for 
several centuries enjoyed an uninterrupted peace, whilst 
continental Europe was lacerated by frequent wars. Thus 
Great Britain had a long lead in all the fields of commerce 
and industry. 

Some of the most important of the chemical industries 
have, indeed, altogether originated in this country, 
especially that of sulphuric acid and that of chloride of 
lime, both of which date back as far as the eighteenth 
century. But it is only fair to remember that some of the 
most important improvements in these manufactures are 
due to French inventors and French men of science. To 
France we owe the invention of the Leblanc process, which 
could not be at once introduced into this country, owing 
to the fact that common salt was burdened with an abso- 
lutely prohibitive excise duty. The abolition of this tax 
in 1823 acted like the wave of a magic wand, not merely 
in calling into life the manufacture of alkali itself, but 
by giving a strong impetus to all the chemical industries 
connected therewith, viz. those of sulphuric, hydrochloric, 
and nitric acid. Almost immediately the tide of inventions 
and improvements set in, and a few decades later we find 
Great Britain absolutely dominant, not merely in the 
branches just mentioned, but generally in the field of 
inorganic chemical industries. For many years, up to 
1870 about, this predominance was not seriously called 
into question. 

In this manner inorganic chemical industry was 
developed in Great Britain up to the middle of last century 
to a greater extent than in any other country, by men 
like the Muspratts, Tennant, Gossage, Dunlop, Chance, 
and many others. Most of them were neither studied 
chemists nor engineers, but in their school any theoretically 
educated chemist could immensely profit for the work of 
factory-manager. 

In close connection with this state of matters we find 
in England among the greatest inventors men who, at 
the outset, did not even possess a routine knowledge of 
the field in which they achieved their later successes, and 
who were altogether ‘‘ outside the profession,’’ like Walter 
Weldon, Henry Bessemer, Sydney Gilchrist Thomas. 

Peculiar to England is also the case of William Henry 
Perkin, who, at the early age of sixteen, entered Hof- 
mann’s laboratory in London. Two years afterwards he 
discovered the colouring matter called ‘‘ mauve,’’ the 
forerunner of all colours produced from coal-tar; and 
only a year later he built a factory for producing his 
mauve, which at once proved a success and laid the 
foundation for his splendid work in after life. 

One of the great problems presented to applied chemistry 
in the last century, at which many inventors in all in- 
dustrial countries have been working, was the utilisation 
of ** alkali-waste.’’ The first partial success in this direc- 
tion was scored in 1861 by Ludwig Mond and by Max 
Schaffner. One of the first patents referring to it was 
taken out in 1837 by Gossage. He quite rightly recog- 


that reaction, but, unfortunately, not all of them. It soon 
became manifest that there were unforeseen difficulties 
not yet overcome. The missing links in the process were 
only discovered in 1883 and 1887, and led to the appli- 
cation of that process at all the Leblanc works. This 
final success is connected with the names of Carl Friedrich 
Claus and of Alexander Chance. 

Many German chemists (as well as the speaker him- 
self) at that time came to England for their practical 
education, for instance, Caro, Pauli, Martius, Peter Griess, 
and Ludwig Mond. The two last-named have permanently 
associated themselves with this country, whilst the three 
first-named, as well as many other German chemists who 
had found a temporary home in England, returned later 
on to their own country, and these very men have been 
in the forefront of those to whom is due the remarkable 
development of German chemical industry. 

Formerly the German professor, as well as his students, 
had been frequently held up to ridicule, not merely abroad, 
but at home as well, as idealistic dreamers, unsuited to 
the wants of real life and to the requirements of trade 
and manufacture, and in this there was only too much 
truth, so long as they were not in intimate touch with 
men of practice. But at last an amalgamation between 
these two classes of men took place. Within a very few 
years there arose those enormous establishments at 
Ludwigshafen, Hochst, Elberfeld, Berlin, Darmstadt, and 
elsewhere, which are conducted on a scientific basis, but 
with the most extensive utilisation of all the attainments 
of manufacturing experience. Austria, France, Switzer- 
land, Belgium, and America have all made immense 
strides in that direction. And what of Great Britain? 
Seeing that in pure science the people of Great Britain 
have never lagged behind any other nation, and that, on 
the contrary, the land of Newton and Faraday has been 
a beacon to all others at more than one epoch, there is 
absolutely no valid reason why she should now, or at 
any other time, be behind any other in the combinaticn 
of science with practice. 

The history of the ammonia-soda process has been 
directly contrary to so many others. It was invented by 
two Englishmen, Dyar and Hemming, in 1838, who did 
not succeed in the practical application of their invention, 
nor did their numerous successors meet with any better 
fortune. A Belgian engineer, Ernest Solvay, found the 
first economical solution of that problem, and_ the 
economical superiority of the ammonia over the Leblanc 
process soon became evident. This was brought home to 
English manufacturers by the success of the firm of 
Brunner, Mond and Co. The Leblanc process, and the 
enormous sums of money invested in it, seemed even then 
doomed to speedy extinction. But for a time, at least, 
this calamity was averted by the perseverance with which 
the British alkali makers kept making improvements in 
the Leblanc process. The prolongation of its life is due 
to the fact that in the first stage of the process an 
important acid is produced, which is not furnished by 
the ammonia process, viz. hydrochloric acid. Most of this 
is immediately converted into chlorine, which gas is used 
up for preparing bleaching powder, bleach liquors, and 
chlorates. Of these, bleaching powder is a British in- 
vention, made by the Glasgow chemist, Tennant; but, 
apart from this, the manufacture of chlorine and of all 
chlorine products has been put on its practical basis almost 
entirely by English inventors, and has been developed 
more extensively in this country than anywhere else in 
the world. But this last entrenchment of the Leblanc 
process is being vigorously assaulted from another quarter 
—by the electrolytic processes, which split up the alkaline 
chlorides directly, and in the simplest possible manner, 
into free chlorine and caustic alkali. 

Even now it is only quite exceptional that, wherever 
the electrical current has to be produced by means of 
steam, electrochemical methods can compete with the older 
ones for the manufacture of what is called ‘‘ heavy 
chemicals.”’ Just those two European countries which are 
the greatest producers of coal, Great Britain and Germany, 
are less favoured by nature in respect of water-power 
than other countries which possess little or no stores of 
mineral fuel, as Sweden, Norway, Switzerland, France, 
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Italy, and Spain. A very different condition of affairs 
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obtains in the United States, where we find the greatest 

valfields combined with the greatest amount of water- 
power existing in any civilised country. The day will 
inevitably come when the coalfields will be so far 
exhausted that all those industries which consume large 
amounts of mechanical energy will be forced to emigrate 
to countries where water-power is abundant. 


No other substitute has, as yet, been found for generating | 


force, and, indirectly, electricity. 
Even in those countries which are more favoured, the 


amount of water-power is by no means infinite; and, if 


t had to be drawn upon, not merely for motive purposes, 
but for the production of electricity for heating purposes, 
it would be found insufficient in most places. Here we 
are faced by one of the greatest problems of applied 
science, both in chemistry and in physics, a problem which 
will give plenty of occupation to generations of future 
inventors. At present we can only surmise that some 
solution will present itself in the shape of a direct con- 
version of the sun’s rays into other forms of energy; but 
the means by which this would be practically accomplished 
are at present quite uncertain. 

Seeing that the stock of mineral fuel upon this earth 
.. so very limited, cannot we find means of husbanding 
it more than this has been done hitherto? Of the energy 
residing in coal, most ordinary steam-engines utilise less 
ihan 10 per cent., and even the most perfect steam- 
engines hardly more than 15 per cent. The conversion 
of pig-iron into steel, the manufacture of glass, and many 
other industries consume from four to twenty times, and 
even more, the quantity of coal required by theory. 
Moreover, in burning our fuel, whether it be for industrial 
or for technical purposes, we invariably send its nitrogen 
into the atmosphere, which surely contains quite enough 
of that commodity, the only exception being the manu- 
facture of coal-gas. Here some of the grandest problems 
of applied chemistry present themselves to us—how to 
stop that fearful waste of fuel, and how to recover the 
nitrogen of the coal, if that be possible. 

It is certain that we must look for the solution of these 
questions in the direction of converting coal into gaseous 
fuel. Another great stride ahead lies in the better utilisa- 
tion of the waste gases from blast furnaces, in which 
respect the last few years have witnessed some very 
important ‘improvements. All this refers merely to a 
better utilisation of the heating power of coal, but not to 
that other great task, the recovery of its nitrogen in a 
useful shape. 

The immense importance of the problem lies in the fact 
that it touches our most urgent want, our supply of food. 
For agricultural purposes it does not make much difference 
whether we apply the nitrogen in the form of ammonia or 
of nitrates. The ammonia, apart from insignificant quanti- 
ties otherwise obtained, all comes from the nitrogen of the 
coal, but up to about twenty years ago only that coal which 
was used in the manufacture of gas was made to yield 
ammonia, and only one-sixth of its nitrogen was obtained 
in this form. In the manufacture of coke, which is also 
a process of destructive distillation, and entirely analogous 
to gas making, very much larger quantities of coal are 
consumed. Up to about twenty years ago all the volatile 
by-products in the manufacture of coke were lost—that is 
to say, tar, gas, and ammonia. Even now, both in France 
and England, as well as in America, the recovery coke- 
ovens have found only a véry limited adoption; in England 
perhaps 5 per cent. of the coke is made in this way, 
against upwards of 50 per cent. in Germany. 

But that reserve is, after all, nothing like sufficient to 
cover the requirements of agriculture in the future, and it 
1s quite likely that in the long run all the really available 
nitrogen of the coal would not suffice for the wants of 
man. And what about-the time when coal itself will be 
exhausted? Well, there is an eternal and inexhaustible 
source of nitrogen in the atmospheric air. Four-fifths of 
this consists of nitrogen, calculated to amount to 4000 
billions of tons. But until a very few- years ago the 
problem of turning the atmospheric nitrogen into ammonia 
or niirie acid, although frequently approached in a purely 
scientific or, experimentally, in a technical way, had not 
been solved. Our days have seen the realisation of that 


Let us first speak of ammonia. We must start from 
calcium carbide. Prof. Adolf Frank and Dr. Caro, of 
Berlin, found that when nitrogen is passed over red-hot 
calcium carbide it is absorbed with formation of calcium 
cyanamide. This latter, when treated with water under 
high pressure, is made to yield ammonia; but it is not 
| necessary to do this, since the crude product, which they 
have called ** lime-nitrogen,’’ can serve directly nitro- 
| genous fertiliser, and is in that respect equivalent to its 
|; own weight of ammonium sulphate. The works already 
in operation, or in course of construction, will by the end 
of this year utilise water-power to the extent of some 
55,000 horse-power, and will produce lime-nitrogen 
equivalent to 100,000 tons of nitrate of soda. 

Important as ammonia is as a fertiliser, it ranks after 
the nitrates in that respect, and, unlike ammonia, the 
nitrogen of the nitrates is of immense importance for 
other purposes as well, viz. the manufacture of nitric acid 
and of explosives. These have, up to the present, been 
prepared almost exclusively from Chilian saltpetre. What, 
then, shall we do when the nitre beds of Chili are ex- 
hausted? an event which, according to most estimates, 
is bound to take place within thirty or forty years from 
now. Unfortunately, there is no tangible hope of similar 
beds being found in any other localities, certainly not to 
any great extent. The solution of this problem, if not 
altogether settled in its final shape, has now been found 
by means of that well-nigh omnipotent agent, electricity. 
At Notodden, in the Norwegian Hitterdal, a factory has 
been established to carry out the process of Birkeland and 
Eyde, who, by an ingenious application of the extreme 
| heat produced by the electric current, make the nitrogen 
| and oxygen of air combine to form nitric oxide, which at a 
| lower temperature is spontaneously oxidised into nitrous 
vapours, with the ultimate production of nitrites or 
nitrates. This time there is really no doubt that a 
practicable and economical process has been discovered 
for which it is intended to employ, by the end of this 
year, water-power to the extent of 30,000 horse-power, 
The Notodden process bids fair to be followed by other 
even more efficient processes. The most important of these 
is that of the Badische Anilin- und Soda-Fabrik, for which 
an experimental factory is in course of construction, and 
for which 50,000 horse-power are to be employed. 

Electricity has often been invoked to produce the most 
important of all inorganic products, iron. If this problem 
could ever be solved in an economical way, it would bring 
about a perfect revolution in the position of the leading 
nations. On the one hand, the enormous quantity of coal 
now consumed in the production of iron and steel (which 
is probably at least a quarter of the entire output of coal) 
would be set free for other uses, and the exhaustion of 
the coal-fields would be put off to a corresponding extent. 
On the other hand, the production of iron would pass 
over into the hands of those nations which command the 
largest amount of water-power, and which, therefore, can 
produce electricity most cheaply. Of the three countries 
which now produce between them the bulk, that is, seven- 
eighths, of the world’s iron, Great Britain and Germany 
would go to the wall, and the United States, which already 
produce more iron than these two countries put together, 
would become omnipotent in that field. 

One of the problems belonging to the domain of organic 
chemistry is the substitution of artificial for natural colour- 
ing matters. This, indeed, has now been carried out 
almost to the bitter end. Long ago, one of the oldest and 
most widely used colouring matters, that contained in 
madder, succumbed to the attacks of the chemists, among 
whom the names of Edward Schunck and William Henry 
Perkin testify to the glorious share taken by Englishmen 
in that victory. The colouring substance of madder— 
alizarin—is now made from English coal-tar, and has 
altogether taken the place of the impure form in which it 
occurs in the madder plant. The growers of this plant 
in the south of France and elsewhere have had to abandon 
its culture altogether, to their great sorrow. 

A similar fate has already partly overtaken, and may, in 
the end, destroy entirely, the culture of indigo. Synthetic 
indigotin is now manufactured at such a low price that 


most important task. 
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its competition has proved a severe blow to the indigo- 
planting interests. ‘Thus the triumph of scientific investi- 
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practical skill in chemical manufacturing, | 
gratifying though it be as a splendid achievement of | 
applied chemistry, is a sad trial to many thousands of | 
Indian ryets and their British masters; and this is merely | 
the foretasie of what will inevitably happen in many other | 
cases. What is food for one is poison for another. 

Perhaps the very greatest problem of applied chemistry 
is the direct production of feeding-stuffs for man and beast. 
The synthesis of alimentary substances from inorganic 
matter has, up to this moment, not been even remotely 
achieved, nor can we at present so much as guess the 
direction in which this might be done, whilst, as for the 
production of food from sawdust and other waste organic 
substances, we are in no better case. But even here the 
word ‘‘ impossible ’’ should not be pronounced. In a more 
modest form, at all events, chemistry has found magnifi- 
cent scope in that quarter, viz. in the extraction of 
alimentary substances from new sources and in the increase 
of production from old ones. The colossal industry of beet- 
root sugar is an instance of the former, whilst agricultural 
chemistry, as a whole, works in the latter direction. 


gation and 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Courses of lectures, and arrangements for informal in- 
struction, have been arranged by the Oxford University 
Committee for Anthropology for the coming Easter term. 
There will be lectures and other instruction in general 
anthropology, physical anthropology, psychology, geo- 
graphical distribution, prehistoric archeology, technology, 
sociology (religion, law, custom, &c.), philology, and other 
subjects of interest to students of anthropology. 

THE sum of 6100]. has been subscribed by alumni of 
Harvard University to establish a Shaler memorial fund 
in commemoration of the long services of Prof. N. S. 
Shaler and of the great affection in which he was held 
by his many students and friends. It is proposed to 
place a memorial tablet in the geological section of the 
University museum, or some other suitable place, and to 
use the income of the balance for the benefit of the 
division of geology, in support of original research and in 
the publication of the results of research. 

On Tuesday, April 23, the Prince and Princess of Wales 
visited Glasgow and opened the new buildings at the 
University. These buildings were erected by Principal 
Story’s university fund, which was largely raised by the 
efforts of the late Principal. They form an important 
addition to the laboratory and lecture-room equipment of 
the University. They consist of two large detached insti- 
tutes to the west of the main building; one provides 
accommodation for the departments of physiology, materia 
medica, forensic medicine, and the other for the depart- 
ment of natural philosophy. The cost of the buildings has 
been defrayed by subscriptions to the amount of 80,o000l. 
from the citizens of Glasgow and a grant of 40,0001. from 
the Carnegie trustees. A special honorary graduation was 
held on the same day, at which the honorary degree of 
1.L.D. was conferred on the Prince and Princess of Wales, 
the Lord Provost of Glasgow (Mr. Wm. Bilsland), the 
Duchess of Montrose, the Chancellor of the Exchequer, 
who is also Rector of the University, Right Hon. Geo. 
Wyndham, a former Reétor, Mr. Ure, the Solicitor- 
General for Scotland, Sir George Watt, Sir W. R. Cop- 
land, Miss Galloway, Prof. } mile Boutroux, Prof. Norman 
Collie, Prof. J. H. Poincaré, Mr. Sidney Lee, Mr. D. S. 
MacColl, Mr. Jas. A. Reid, Mr. N. Dunlop, Prof. J. G. 
McKendrick, Prof. G. G. Ramsay, Prof. A. M. Stuart, 
and Principal Donald Macalister. 

On Saturday last, April 20, the Borough Polytechnic 
Institute was open for the annual inspection and display 
of students’ work. To judge from the crowds which 
thronged through the building during the evening, those 
who live in the neighbourhood must take a great interest 
in this educational centre. In the chemical laboratory 
there was an exhibition of electrochemical avparatus, and 
one saw the rapid deposition of metals by means of 
rotating electrodes. Apparatus for measuring the absorp- 
tion taking place in reduction and oxidation methods was 


chemical operations were in progress, such as fraction- 
ation, steam distillation, and the like. The general public 
who crowded the laboratories did not, of course, under- 
stand much, but they realised that what was to them 
mystical chemistry. might be interesting, and perhaps a 
few of them will become students. The recently equipped 
electrotechnical department, which is in the engine-room, 
caused a good deal of interest. Many of the fittings hav: 
been put up by the students, who also helped to build 
up the experimental dynamo. The engineering depart- 
ment is becoming very complete, and students can now 
carry out tests upon quite a large scale. The latest 
addition here is a Delaval 5 horse-power steam-turbin« 
engine coupled on to a dynamo. Some of the metal work 
and wood work executed by the students was of a very 
creditable character, the hammered copper work being 
especially interesting. A noteworthy exhibit was a vernie: 
with micrometer screw which had been entirely made— 
scale and all—by a lad sixteen years of age in the 
technical day school. The average person who passed 
through the institute on Saturday night would probably 
be most interested in the bakery and confectionery depart- 
ment or in the book-binding or shoe-making. All these, 
of course, are of great importance, and much good work 
is being done, but it should not be forgotten that on the 
scientific side, which tends above all things to the nation’s 
advancement, good work is being done with a rather 
difficult material and a small staff, the chemistry depart- 
ment being one of the very few in Great Britain which 
publishes research work. 

Tue question of education in relation to the British 
Empire was considered at a meeting held in the Guildhall, 
London, on ‘Tuesday, under the presidency of the Lord 
Mayor. The following resolutions were uaanimous!y 
adopted :—({1) That in the opinion of this meeting of 
citizens of London and others, the education of the people 
of Great Britain on the subject of the Empire is deplorably 
backward, and that as an illustration of this fact it may 
be pointed out that no official map or text-book in regard 
to the. Empire is available for teachers and the public ; 
that in the opinion of this meeting the teaching of Empire 
subjects with the aid of official maps and text-books should 
be obligatory in all elementary and secondary schools in 
Great Britain, and that the Government be requested to 
lend official assistance in the preparation of such maps 
and text-books, and to sanction the permanent display of 
Empire maps in all schools, post-offices, and public build- 
ings (moved by the Duke of Somerset and seconded by 
Dr. Parkin). (2) That a public subscription for the pur- 
pose of Empire education be inaugurated, and that the aid 
of the London and provincial Press and of all! societies 
and associations, without regard to party politics, be 
invoked to collect funds for the purpose; that copies of 
these resolutions be sent to the Government, all lieutenants 
of counties, lord mayors, and mayors throughout the 
country, inviting them to call public meetings and submit 
thereto similar resolutions, and appeal for subscriptions to 
the fund (moved by Lord Milner and seconded by Mr. 
Deakin). (3) That the fund be called the ‘‘ Empire Educa- 
tion Fund,’’ and that the first trustees shall be the Right 
Hon. Sir W. Treloar, Lord Mayor, his Grace the Duke 
of Somerset, the Right Hon. Viscount Milner, P.C., 
G.C.B., G.C.M.G., the Right Hon. Sir Rowland Blenner- 


hassett, Bart., P.C., and Mr. Allen H. P. Stoneham 
(moved by Lord Strathcona and seconded by Lord 
Ranfurly). 


A CONFERENCE on the teaching of hygiene and temper- 
ance in the universities and schools of the British Empire 
was held in London on Tuesday. Lord Strathcona pre- 
sided at the morning session and Sir John Gorst occupied 
the chair at the afternoon meeting. From the papers read 
it is clear that in several of our colonies and in some 
foreign countries much more attention is given to instruc- 
tion in the laws of health than has yet been granted to it 
-in this country. The chief object of the conference was 
to give prominence to this fact and to urge upon our 
educational authorities the importance of remedying the 
defect. Sir Victor Horsley, F.R.S., in an address on the 
method of introducing hygiene and temperance into 
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essential reform within the Board of Education is that 
there shall be such advice given to the Minister of Educa- 
tion as will enable him to grasp the principles of scientific 
education. It is the business of the State to see that the 
code and curriculum of education are arranged on a scien- 
tlic and common-sense basis, and this will necessarily 
include the hygiene of common life and instruction in 
temperance. Sir Victor Horsley contended that we shall 
jot make any headway unless we have expert advice at 
headquarters. It is clear that the whole system of educa- 
jion requires revision from a medico-scientific standpoint. 
The following resolutions were unanimously adopted :— 
(1) ‘“* That this conference has heard with great satisfac- 
tion that instruction in hygiene and temperance is system- 
atically given in the elementary schools of the colonies of 
the Empire, and that there is strong evidence of the value 
of this teaching. While cordially acknowledging what has 
been already accomplished in the United Kingdom by 
certain educational bodies, this conference urges upon all 
local authorities the necessity of providing that the teach- 
ing of hygiene and temperance shall form an essential part 
of the whole curriculum of education of all children.’ 
(2) ‘* This conference is of opinion that to meet adequately 
the responsibilities of the State towards school children, it 
is essential that a medical department should be instituted 
in the Board of Education.” 


Lonpon. 

Royal Society, February 7.—‘‘ On the Combining Proper- 
ties of the Opsonin of an Immune Serum.” By Prof. 
Robert Muir and W. B. M. Martin. Communicated by 
Dr. C. J. Martin, F.R.S. 

(1) The thermolabile opsonin of a normal serum and the 
thermostable opsonin of an immune serum are two distinct 
classes of substances. In addition to differing markedly 
as regards their resistance to heat, they differ in their 
combining relationships. 

(2) The thermostable opsonin of the anti-serum investi- 
gated is a true anti-substance, and possesses the compara- 
tively specific characters of anti-substances in general; it 
is left undetermined whether it has the constitution of an 
agglutinin or of an immune body, though certain facts 
point in favour of the former. 

(3) Emulsions of other organisms other than the 
organism used in immunisation (Staphylococcus aureus) 
do not absorb the immune opsonin; on the other hand, they 
absorb large amounts of the normal complement-like 
opsonin. 

(4) Powerful complement-absorbers—red corpuscles or 
bacteria treated with immune body or serum precipitate— 
have no effect on the thermostable immune opsonin, 
whereas they remove almost completely the labile opsonin 
of the normal and the immune serum alike. 


Faraday Society, March 10.—Dr. T. Martin Lowry 
in the chair.—The potential of hydrogen liberated from 
metallic surfaces: H. Nuttom and H. D. Law. The 
paper is chiefly concerned with the chemical reducing 
power of hydrogen when liberated from the surface of 
various metallic electrodes, and also the retarding action 
caused by the presence of small quantities of metallic 
salts. The metals are arranged in the following order :— 
mercury, lead, cadmium, tin, silver, bismuth, gold, nickel, 
platinum (black), the first-mentioned metal being the most 
capable of bringing about the reduction of a compound 
not readily attacked; platinised platinum, on the other 
hand, possesses this property in the lowest degree. Zinc 
as a reducer behaves in a very irregular manner; both 
copper and platinum (black) show a remarkable activity 
in the reduction of aromatic aldehydes, and iron and 
aluminium are variable. It was hoped by a careful study 
of the electrode potentials that it might be possible to 
differentiate between the purely chemical changes and 
those which were due to physical causes.—Electrode 
potentials in liquid ammonia: N. T. M. Wilesmore and 
F. N Johnson. The measurements of electrode 
potentials in liquid ammonia were undertaken with a 
view to the determination of the free energy of formation 
of a series of metallic salts, and thereby to compare the 
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relative affinities of the corresponding metallic elements 
under conditions differing as much as possible from those 
obtaining in the case of measurements in aqueous salutions. 
To this end the electrode potentials of the metals against 
solutions of their salts of known strength were measured 
against a standard electrode (cadmium in a_ saturated 
solution of cadmium nitrate). The results are given in 
the paper in tabular form.—The impedance of solutes in 
solvents as manifested by osmotic pressure: J. G. A. 
Rhodin. The author’s object is to substitute for the 
theory of van ’t Hoff, the main objection to which, in 
his opinion, is the direction of pressure, a theory which 
regards the solvent—and not the solute—as the source of 
the energy manifested in osmotic-pressure experiments.— 
The electrolytic deposition of zinc, using rotating elec- 
trodes, part ii.: Dr. T. Slater Price. The effect of the 
addition of various electrolytes on the electrolytic deposi- 
tion of zinc, using a rotating kathode and the apparatus 
described in the previous paper, has been investigated. 
In all the experiments the kathode was silvered before 
the zinc was deposited. Excellent results were obtained, 
using 2 grams of sodium sulphate and 1 gram of sodium 
acetate for each gram of crystallised zinc sulphate, the 
addition of free acetic acid being unnecessary. The 
number of revolutions per minute of the kathode was 
600-700, and the time of deposition was fourteen minutes. 

Linnean Society, March 21.—Pref. W. A. Herdman, 
F.R.S., president, in the chair.—The origin of Angio- 
sperms: E. A. Newell Arber and John Parkin. In 
attempting to trace the ancestry of this group, the authors 
commence by a survey of living Angiosperms with a 
view to determine which among them present primitive 
features, and also with the hope of arriving at some 
hypothesis as to the type of fructification possessed by the 
earliest members of the group. They dissent emphatically 
from the view generally held, and especially advocated 
by Engler, that the most primitive Angiosperms to-day 
are those with unisexual flowers, and without perianth, 
e.g. Piperales, Pandanales, &c. ‘This conclusion is 
criticised on the grounds that (1) the perianth must be 
assumed to arise de novo, and to be an organ sui generis; 
(2) such plants have a sharply defined and highly com- 
plicated inflorescence, which can hardly be regarded as 
primitive; (3) it has so far proved barren from a_ phylo- 
genetic standpoint. On the contrary, they urge the 
acceptance of a strobiloid theory of the angiospermous 
fructification on the grounds that it is typically and 
primitively a diplosporangiate (hermaphrodite) cone with 
a well-marked perianth, and one in which all the organs 
were originally numerous, spirally arranged, and hypo- 
gynous. It is pointed out that some of these primitive 
features are still retained among members of the Magno- 
liacez, Ranunculacez, Alismacez, &c. From such a cone 
the authors would derive by reduction the apetalous, 
unisexual flowers. The flower is recognised as a special 
type of strobilus, to which the name Anthostrobilus is 
given, and of which two forms can be distinguished, the 
one gymnospermic, the other angiospermic. Both, how- 
ever, are essentially of similar construction, especially 
as regards the peculiar juxtaposition of the micro- and 
mega-sporophylls, and the presence of a perianth. The 
view is expressed that the ‘‘ motive force,’’ which called 
the Angiosperms into existence, was a radical change in 
the method of pollination. 

Physical Society, March 22.—Prof. J. Perry, F.R.S., 
president, in the chair.—Experimental mathematics: Mr. 
Pochin. An instrument for describing logarithmic spirals 
was exhibited, and it was shown how the principal proper- 
ties of logarithms and of the equiangular spiral may be 
established as experimental results. A spiral was de- 
scribed with an angle of 45°, and the positions of the 
radius vector, representing the first ten natural numbers, 
were drawn in. Cardboard sectors having been cut to fit 
the various angles, under the successive positions of the 
radius vector, it was shown that these sectors represented 
the logarithms of the numbers. Multiplication and division 
were illustrated by placing the sectors in juxtaposition, so 
that the angles were added or subtracted, the result being 
read off directly from the curve. A table of natural 


logarithms was also prepared from the spiral, by direct 
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measurement with a foot-rule and a protractor graduated 
in radians. A geometrical analysis was given, confirming 
the accuracy of the experimental results, and affording an 
independent proof of the exponential theorem. A second 
spiral was drawn with an angle tan-'M, thus giving 
common logs. in terms of the radian, and it was shown 
that, by using a suitably graduated protractor or modulus, 
one system transformed into the other. A Boucher’s circle 
and a slide-rule were also derived practically from the 
spiral. The differentials dlog.r/dr and dlog,,r/dr were 
shown graphically, as well as the properties of the evolute 
and involute.—Logarithmic lazy-tongs and lattice-works : 
T. H. Blakesley. If two straight rods, AB, CD are 
jointed at E, and so related that the extremities ACBD 
lie in the circumference of a circle, they will fulfil this 
condition when the angle between is changed. Suppose 
that AE is taken as unity, and that ED=n, EC=m, 
m and n being quite independent. Then EB=mn as a 
consequence. If another pair of rods, DF, BG, similar 
to the first pair but bearing the ratio n:1 to it, be jointed 
at D and B to the first pair, and to the extremities FG 
of this pair a third pair be again jointed, and a fourth 
to this and so on, the ratio of each pair to the preceding 
one being n:1, the resulting linkage is called by the 
author a logarithmic lazy-tongs. A lazy-tongs constructed 
as above is said to be in the nm direction. 
four sides AC, CB, BD, AD might be chosen as that to 
which the next pair of rods is to be attached, care being 
taken to make the ratio correspond to the direction 
chosen. If CB is chosen the ratio must be m:1, and a 
lazy-tongs in the direction m will result, the angular shift 
at each step being EAD—EDA. Suppose pairs added in 
the m direction to both CB and BF; then these two pairs 
will have, in addition to B, another common point, viz. 
that which is homologous to B in the m direction. In 
fact, the same pair is arrived at whether by moving once 
in the n direction and then once in the m direction, or 
vice versd. It is clear that a joint may be added at the 
common point, and that the rule is a general one, hence 
all plane space may be occupied by such a linkage, which 
is called a logarithmic lattice-work. Such a lattice-work 
moves so that the angles at E, and points homologous, 
will remain equal. 


Geological Society, March 27.—Sir Archibald Geikie, 
Sec.R.S., president, in the chair.—The southern origin 
attributed to the northern zone in the Savoy and Swiss 
Alps: Prof. T. G. Bonney. Prof. Lugeon, with some 
other eminent Continental geologists, explains certain 
peculiar flat folds, the higher of which sometimes project 
considerably beyond the lower, in the more northern sedi- 
mentary zone of the Swiss and Savoy Alps, by supposing 
that to no small extent the strata have been thrust for- 
ward from an original position south of the watershed 
of the Pennine-Lepontine Alps, overriding, as they 
advanced, their crest and that of the Oberland (neither 
having then attained its present altitude). This pressure 
was produced by the greater thickness of deposits of mid- 
Tertiary age, speaking in general terms. Prof. Sollas, in 
concluding a very interesting and suggestive paper on 
some experiments with cobbler’s wax, published in the 
last volume of the Quarterly Journal of the society, p. 716, 
suggests that the results are favourable to the views of 
the Lausanne professor. The author takes exception to 
some of the cases, especially two to the east of the Simplon 
Pass, which are adduced by Prof. Lugeon in support of 
his hypothesis. It is maintained that the hypothesis re- 
ceives no real support from Prof. Sollas’s experiments, and 
involves mechanical difficulties which are practically in- 
superable.—The coral-rocks of Barbados: Prof. J. 
Harrison. The results of the author’s extended, and in 
many places detailed, re-examination of the coral-rocks in 
the southern half of Barbados give no support to Dr. 
J. W. Spencer’s theory of the existence of strata of the 
‘* Antigua formation”’’ in that island. It is now shown 
that a certain knoll, whence Dr. Spencer collected corals 
which in his estimation proved that it and other parts of 
the coral-rocks were of Oligocene age, is in part made 
up of corals which, as stated by Prof. J. W. Gregory, 
‘certainly show no evidence of any age greater than the 
Pleistocene.”’ The author has failed to find any signs of 
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Any of the 


the widespread formation, described in Dr. Spencer's paper 
as extending from Mount Misery to near Ragged Point, a 
distance of about eleven miles, and dipping south-eastward 
at from 12° to 20°. 

Society of Chemical Industry, April 8.—Mr. R. J. 
Friswell in the chair.—Observations on cotton and nitrated 
cotton: H. de Mosenthal. This paper deals with th: 
appearance of celluloses and nitrocelluloses in polarised 
light, their refractive indices and optical activity, as well 
as densities. Fourteen samples of nitrated cottons of 
different degrees of nitration, different solubility and 
viscosity, three samples of nitrated wood ‘cellulose, and 
two each of nitrated ramie and flax, were examined. The 
appearance in polarised light was found to vary with the 
degree of magnification and the light used, fibres appear- 
ing differently when dry and when moistened. Various 
moistening liquids gave different results. The colours 
shown in polarised light under the same conditions seemed 
to be chiefly dependent on the material nitrated and the 
method of nitration, and they cannot be regarded as a 
function of the degree of nitration. The densities of 
celluloses and of nitrocelluloses examined were found to 
be higher than those recorded in text-books. The densities 
of the nitrated material in solution were also determined, 
and found to be higher than in the solid state. Observ- 
ations of the refractive index of nitrated cotton in solution 
gave results which were not concordant, and _ therefore 
determinations were made on transparent films of nitrated 
cotton, ramie, and flax. The refractive index of cellulose 
was found by examining denitrated films and then by 
placing fibres in a liquid of like refraction. Atomic re- 
fractions were applied to some of the proposed formulz 
for cellulose, and showed that the cellulose molecule has 
no double bonds. 

Entomological Society, April 10.—Mr. C. O. Water- 
house, president, in the chair.—Wet- and dry-season forms 
of Pierineg: Dr. F. A. Dixey. Specimens were shown 
of Pierinz belonging to the genera Teracolus and Huphina. 
The exhibit was intended to illustrate the fact that in 
species of which the wet-season phases were very distinct 
from each other, the corresponding dry-season phases 
often could only be discriminated with difficulty.—Forms 
of Osphya and concurrent species: J. Edwards. Five 
forms of Osphya were shown, together with certain other 
species occurring at the same time and place, and, having 
regard to gait and appearance, resembling them more or 
less closely. It was not suggested that these resemblances 
are protective. Attention was also directed to an important 
function of the hind-legs of the male, namely, to secure 
him in position at the time of pairing.—Antenne-joints in 
Trachiscelis: H. J. Carter. A microscopic slide prepared 
to demonstrate that the antennz of the genus Trachiscelis 
have eleven joints, and not ten as hitherto described.— 
Odonata collected by Lieut.-Colonel C. G. Nurse, chiefly 
in North-Western India: K. J. Morton.—The life-history 
of Cydimon (Urania) leilus: L. Guppy, jun. This paper 
was followed by a discussion on the migration habits and 
classilication of the species. 


EDINBURGH. 

Royal Society, February 18.—Dr. Robert Munro, vice- 
president, in the chair.—The coat colour in horses: Prof. 
J. C. Ewart. (1) The remote common ancestor of the 
Equidz was probably of a reddish-brown (foxy-red) colour. 
(2) Horses prior to domestication probably varied in colour 
and consisted of (a) species adapted for a forest life, 
having dark yellow-dun coat, a broad dorsal band, and 
stripes more or less distinct on the face, neck, trunk, and 
legs; (b) species like Prejvalsky’s horse, adapted for a 
steppe life, having a brown yellow or reddish-brown coat, 
a narrow dorsal band, but only at the most vestiges of 
shoulder and leg stripes; and (c) species adapted for a life 
on the plains, having a light yellow-dun coat and, in 
addition to a narrow dorsal band, only faint vestiges of 
stripes on the legs. (3) Yellow duns belonging to different 
varieties may, when crossed, give rise to bay and chestnut 
as well as yellow-dun offspring. (4) Bays obtained by 
crossing vellow-duns may, when crossed with pure yellow- 
duns, vieid black and chestnut as’ well as bay offspring. 
(5) Chestnuts derived from crossing yellow-duns may, when 
crossed with pure yellow-duns, yield white and bay as 
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well as chestnut offspring. (6) When crossed with a 
yellow-dun a white may yield grey-roan and white-dun 
offspring. (7) A black, crossed with a yellow-dun, may 
yield either yellow-dun or black offspring.—The geology 
of Ardrossan: Dr. D. Falconer. A brief description 
is given of the geological structure of the area in the 
immediate neighbourhood of Ardrossan, the suggestion 
being made that the Upper Old Red Sandstone and over- 
lying volcanic series were folded over an anticlinal axis 
striking north-west and south-east behind Ardrossan. The 
petrographica! characters of the Carboniferous lavas and 
intrusive rocks are described in detail. Of the latter, the 
most important is the sill at Castle Craigs, more than 
half of which is composed of picrite. This rock passes 
upward into hornblende-dolerite along the whole length of 
the sill. The upper portion of the intrusion is fine grained 
and banded parallel with the upper surface, and is crossed 
by small pink felspathic veins. The sill affords an excel- 
lent example of the differentiation of one and the same 
magma into a lower basic and an upper felspathic portion. 

It is supposed to present considerable analogy to the 
banded peridotites and gabbros of Skye, and to differ from 
the Blackburn and Barnton picrites near Edinburgh, in 
which the differentiation took place entirely after intrusion. 

March 4.—Prof. Crum Brown, vice-president, in the 
chair.—Algebra after Hamilton, or multenions: Prof. 
Alexander M'Aulay. This is a system resembling in its 
generality the Ausdehnungslehre of Grassmann, but built 
on the lines of Hamilton’s quaternions. It differs from 
the .usdehnungslehre in having only one method of multi- 
plication. The theory of the ‘“‘ linity,’? analogous to the 
linear vector function in quaternions or to the matrix in 
algebra, is developed in considerable detail ; also the closely 
-connected method of differentiation, which is based upon 
the properties of the generalised yv.—Note on the change 
produced in the conductivity and density of lead wires 
by permanent stretching: J. A. Donaldson and R. 
Wilson. The experiments were carried out in the physical 
laboratory of Edinburgh University. The results were 
negative, there being within the errors of observation no 
appreciable change in either the electric conductivity or 
the density.—The dynamical theory of seismometers: Dr. 
C. G. Knett. Some account was given of the recent 
important results, both theoretical and experimental, 
obtained by Prince Galitzin in his discussion of the theory 
of the horizontal pendulum, and a general discussion of 
earthquake records, now familiar to all students of 
seismology, led to the conclusion that, except for small, 
comparatively rapid vibrations of the ground, the amplitudes 
of the records could not be regarded as reproducing the 
motion of the ground even to a first approximation.— 
Temperature observations in the North Sea: Prof. D’Arcy 
\V. Thompson. In this communication the author gave 
an account of methods and results which form a part of 
the second report of the North Sea Fisheries Investigation 
Committee. The material which formed the basis of the 
investigation was obtained partly from regular observ- 
ations made at lighthouses and on lightships, and partly 
from observations, furnished twice a day, by captains of 
passenger steamers. From these, by graphical interpola- 
tion, fair monthly means of water temperatures on the 
surface and at various depths were obtained. Many 
interesting results were arrived at, especially with regard 
to the changes of temperature throughout the year and 
the range of annual change in different regions of the 
North Sea. See the Blue-book recently published by His 
Majesty’s Government. 

March 18.—Dr. R. H. Traquair, vice-president, in 
the chair.—The influence of temperature on the photo- 
electric discharge from platinum: Dr. W. Mansergh 
Varley and F. Unwin. The experiments were made in 
air, in carbon dioxide, and in hydrogen, at pressures vary- 
ing, in each gas, from atmospheric pressure to a pressure 
of 00035 mm. of mercury. In air and carbon dioxide at 
atmospheric pressure the photoelectric currents decreased 
with increase of temperature up to about 400° C., after 
which they began to increase again. The maximum 
diminutfon in’ current was about So per cent. of the normal 
value. The behaviour of these two gases was identical. 
In hydrogen at this pressure, on the other hand, the 


from the crdinary temperature of the air. At the lowest 
pressure (0-0035 mm.) the photoelectric discharge in each 
gas was found to increase when the temperature was 
raised from that of the atmosphere to 60° C. Further 
increase of temperature up to 400° C. produced no change 
in the photoelectric current. When the temperature was 
reduced to the ordinary temperature of the air, the sensi- 
bility of the surface gradually diminished with time, fall- 
ing to half its value in about twenty-four hours. In all 
cases time was required for the sensibility to attain a 
steady value after any change in temperature.—Spiro- 
phyllum ferrugineum, « new genus and species of thread 
bacteria: D. Elis. This flat, leaf-like, spirally wound 
organism was discovered by the author in  iron-water 
ditches about a mile from Renfrew. The width varied 
from 1 mw to 6 mw according to age, and the length might 
reach 200 wu. The multiplication was by means of conidia, 
which germinated. Immediately after germination the 
organism had a slight motility, but this soon ceased. 
Before deposition of the iron the cell was semi-transparent. 
This new genus connects the iron bacteria, which at 
present are placed in the Chlamydobacteriacez, or thread- 
bacteria, with Spiromonas, a genus which must therefore 
be now included among the thread-bacteria.—The func- 
tions of the Rolandic cortex in monkeys: Drs. W. A. Jolly 
and Sutherland Simpson. The object of the experiments, 
which were carried out in the physiological laboratory of 
Edinburgh University, was to delimit accurately the motor 
areas in the cortex cerebri of the monkey. The method 
employed was a new one. The cortex was stimulated by 
unipolar faradisation, and the areas were isolated by the 
use of vulcanite plates. The sharp edges of these plates 
were inserted into the cortex to a depth sufficient to divide 
the grey matter without penetrating the underlying white 
substance. It was shown that the movements of muscles 
resulting from stimulation of the ascending parietal con- 
volution were due to spread of current to the ascending 
frontal convolution. The motor centres in front of the 
fissure of Rolando and on the mesial aspect of the hemi- 
sphere were mapped out by application of the same isola- 
tion method.—Hydrates in aqueous solutions of electro- 
lytes: Rev. S. M. Johnstone. The paper gave results 
of extensive series of observations of the elevation of the 
boiling point and lowering of the freezing point in strong 
solutions, with determinations of conductivities at o° C. 

and 99°-4 C. In most of the curves showing the relation 
between concentration and elevation per gram equivalent 

there was a minimum point, above which elevation per 
gram equivalent usually increased with concentration at 
a gradually diminishing rate. The hydration of the mole- 

cules and ions of the solutions examined was discussed 

on the admittedly doubtful assumption that the ionisation 

could be roughly determined from conductivity data. 

Freezing-point and boiling-point data were found to give 

very similar values of the extent of hydration, the de- 

liquescent salts giving the higher percentage hydrations. 

The number of molecules of water of hydration per mole- 

cule of solvent for a highly concentrated solution of a 

non-deliquescent salt was found in some cases to be much 

less than the number of molecules of water of crystallisa- 

tion. 

Paris. 

Academy of Sciences, April 15.—M. A. Chanveau in 

the chair.—Primitive tuberculosis of the lung and of the 

bronchial and mediastinal ganglions, communicated to 

young calves by the ingestion of tuberculous virus of bovine 

origin: A. Chauveau. A review of the author’s com- 

munications on the subject of tuberculous infection of the 

lungs through the alimentary canal, with especial refer- 

ence to the recent work of Calmette.—The application to 

pyridine of the method of direct hydrogenation by nickel : 

Paul Sabatier and A. Maithe. At moderate tempera- 

tures (120° C. to 220° C.) pyridine is scarcely affected by 

this reaction, less than 1 per cent. being acted on. The 

amine formed is shown with certainty to differ from 

piperidine, the expected reduction product, and may 

possibly prove to be amylamine. If the reaction is allowed 

to proceed at higher temperatures, ammonia and pentane 


are produced in considerable quantities.—Contribution to 
the pathogeny of pulmonary anthracosis: S. Arloing and 


currents steadily increased as the temperature was raised 
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hypothesis of Calmette,. Vansteenberghe, and Grisez.— 
Researches on ammonium: Henri Moissan. The contents 
of a sealed letter deposited November 5, 1906. The 
presence of water is not necessary to the production of 
ammonium amalgam, since it can be produced by the 
interaction of sodium on the chloride or iodide | of 
ammonium in liquid ammonia at —40° C. This reaction 
is, however, oaly possible in the presence of an excess of 
sodium. If the excess of sodium be removed by repeated 
washings with a solution of an ammonium salt in liquid 
ammonia, the so-called ammonium amalgam no. longer 
exists. An account is also given of the product obtained 
by the electrolysis of the double iodide of mercury and 
ammonia in liquid ammonia.—Prof. Witz was elected a 
correspondant for the section of mechanics in the place 
of the late Prof. L. Boltzmann.—The form. of the geoid in 
the neighbourhood of Sahel, Algiers: MM. Bourgeois 
and Noirel.—A new method of regulating X-ray tubes: 
G. Berlemont. The arrangement proposed consists of an 
aluminium tube which can be connected at will to either 
the anode or kathode. The tube can be made either hard 
or soft in a few minutes.—The determination of the limits 
of inflammability of explosive mixtures of ether vapour 
and air: Jean Meunier. The lower limit of inflamma- 
bility is about 75 milligrams of ether per litre of air; the 
upper limit is about 200 milligrams of ether per litre.— 
The reduction of magnesia by carbon: Paul Lebeau. 
Magnesia is reduced by carbon at the temperature of the 
electric furnace with the production of magnesium and 
magnesium carbide. Both products are in great part 
destroyed by the action of the furnace gases which. diffuse 
through the carbon tubes. This gas contains much carbon 
monoxide, and it is known that magnesium reduces this 
gas with great facility—Sulphide of aluminium and _ its 
combinations with manganese and iron sulphides: Marcel 
Houdard. Sulphide of aluminium, which is irreducible 
at the high temperatures of the electric furnace, forms 
with sulphide of manganese and sulphide of iron two 
double compounds, Al,S,Mn and AI,S,Fe, a description 
of the properties of these two substances being given.—A 
new chloride of tantalum: C. Chabrié. The new chloride 
is obtained by the reduction of tantalum pentachloride 
with sodium amalgam. Its composition is given by the 
formula TaCl,,2H,O, and an account is given of its 
chemical. behaviour.—-A method of synthesis of non-substi- 
tuted 8-ketonic amides: Ch. Moureu and I. Lazennec. 
The acetylenic amides, heated in alcoholic solution with 
a secondary amine, best with piperidine, give good yields 
of the corresponding ketonic amides.—The migration of 
compounds possessing smell in the plant: Eug. Charabot 
and G, Laloue. The migration of these products from 
the leaves during inflorescence is proved.—The Lutetian 
in the Soudan and the Sahara: R. Chudeau. 


DIARY OF SOCIETIES. 


THURSDAY, Aprit 25. 

‘Rovat Society, at 4.30.—Croonian Lecture.—On the Essential 
Constituents of the Nucleus and their Relation to the Organisation of the 
Individual: Prof..J. B. Farmer, 

INSTITUTION OF MECHANICAL ENGINEERS, at 8.—Address by the 
President : T. Hurry Riches. 

INsTITUTION OF ELECTRICAL ENGINEERS at 8.—Depreciation Provision 
on Electricity Supply Undertakings : R. Hammond. 

FRIDAY, Aprit 26. 

INSTITUTION, at 9.—New Illuminants: James Swinburne, F.R S 

Puysicat Society, at 5.—Electrical Conduction produced by Heating 
Salts: A. E. Garrett.—The Influence of Pressure upon Convection 
Currents, and a Criticism of J. = Relation between Cathode Fall of 
Potenti*! and Temperatur-: W. S. Tucker.—Solenoids which are turned 
by the Earth's Magnetic Field: W. B. Croft.—Simple Apparatus for 
mechanically illustrating the Tangent and Sine Laws: J. A. Tomkins. 


SATURDAY, Aprit 27. 
Rovar INsTiTuTION, at 3.—Stucies in Prof. Silvanus P. 


Thompson, F.R.S. 
MONDAY, Arrit 20. 
Society or Arts, at 8.—Detergents and Bleaching Agents used in Laun- 
dry Work: Prof. Herbert Jackson. 


Rovat GEOGRAPHICAL SocigTy, at 8.30.—Polar Problems : Dr. Fridtjof 
Nansen, G.C.V.O. 
INSTITUTE OF ACTUARIES, at 5.—On Extra Premiums: H. E. W. Lutt. 


TUESDAY, Arrit 30. 
Rovat InstituTION, at 3.—Stimulation, Lumitous and Chemical : 
William Stirling. 


Prof. 


ANTHROPOLOGICAL INSTITUTE, at 8.15.—Lantern Demonstration of Two 
Sarees Types of North American Indians: Dr. A. C.. Haddon, 
InstiTuTION oF Civit ENGINEERS, at 8.—Annual General Meeting. 
WEDNESDAY, Mav 1. 

Society or Arts, at 8.—The Defence of the Sea Coast from Erosion : 
Alfred E. Carey. 

ENTOMOLOGICAL Society, at 8. 

Geo.ocicaL Society, at 8.—On the Xerophytic Character of Coal- 
Plants and a Suggested Origin of Coal-Beds: Prof. G. Hens!ow.—Petro- 
logical Notes on the Igneous Rocks lying to the South-East of Dartmoor: 


owe. 
THURSDAY, May 2. 

Royat Society, at 4.—Election of Fellows.—At 4.30.—The Spontaneous 
Crystallisation of Binary Mixtures. Experiments on Salol and Beto! : 
Prof. H. A. Miers, F.R.S., and Miss F. Isaac —On the Variation of 
the Pres-ure developed during the &xplosion of Cordite in Closed Vessels ; 

’ Prof. C. -H. Lees, F.R.S., and J. E. Petavel.—Space described ina Given 
Time by a Projectile moving in Air: A. Mallock, F.R.S. 

Society OF ARTS, at 4.30.—The Applicabiliry India of Italian 
Methods of Utilizing Silt: Sir Edward C. Buck, K.C.S.1. 

Linnean Society, at 8.—The Fauna and Flora of Abyssinia compared 
with Those of West Africa : Prof..E. B. Poulton, F.R.S.—(1) Report on 
the Marine Biology of the Sudanese Red Sea (Communicated with an 

Introduction by the President); (2) Formation of the Shone Cliff near 
* Alexandria ; (3) Recent History of the Coral Reefs of the North-West 
Shores of the Red Sea: Cyril Crossland.—Polyplacophora collected by 
Mr. Cyril Crossland: E. R. Svkes.—On Chelonethi (Pseudoscorpion:) 
from Asia and Australia: Cc. J. With.—Note on the Function of the 
Spiracle in certain Elasmobranchs: A. D. Darbishire.—Z x/ibits : (1) 
Probate of the Will of Richard Anthony Salisbury; (2) Manuscrijncs 
of Dr. W. J. Burchell, F.L.S., Presented to the University of Oxford by 
Francis A. Burchell, Esq., Rhodes University College, Grahamstown, 
Grand-nephew of the Great Naturalist and Explorer : Prof. E. B. Poulton. 

CuemicaL Society, at 8.30.—(1) The C —— Action of Exradio, 


Part I., Action cn Distilled Water; (2) The Chemical Action of 
Exradio, Part II, Action on Copper Salts in Solution. Preliminary 
Note: Sir W. Ramsay — —Freezing Point Curves of the Menthyl 


Mandelates: A. Findlay and E. M. Hickmans.—The Constitution of 
Homo-eriodictyol. A Crys:alline Substance from Eriodictyon Leaves : 
F. B. Power and F. Tutin.—The Relation between Valency and Heats 
of Combustion. Preliminary note: G. Le Bas. 

InsTiITUTION OF ELectricat ENGINEERS, at 8.—The Use of Wooden 
Poles for Overhead Power Transmission : C. Wade. 

FRIDAY, Mav3 

Rovat InsTITuTION, at 9. —Dexterity and ihe Bend Sinister: Sir James 
Crichton-Browne, F.R.S. 

Gero.ocists’ ASSOCIATION, at 8.—The Igneous Rocks of the Bristol 
District : Prof. S. H. Reynolds. —The Carboniferous Limestone Sections 
of Burrington Combe and Cheddar: T. F. Sibly—Recent Researcnes in 
the Lower Carboniferous Rocks : Dr. A. Vaughan. 

SATURDAY, May, 4. 

Rovat InsTiITUTION, at 3.—Scientific ‘Work in the Sea-Fisheries: Prof. 

W. C. McIntosh. 


CONTENTS. PAGE 
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Comet 19074 (Mellish). . . . 
A New Variable or Nova, 156. 1906 
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The Second Globular Cluster in ware Messier 92. 616 
Halley’s Comet . . 


Eclipses of Jupiter’s Satellites, 1878- 1903 
Rainfall in German South-West Africa... . . . 616 
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Cretaceous Ferns. By A. Cc. Ss. 617 
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Society oF Arts, at 8.—Lustre Pottery: Willism Burton. 
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[PRicE SIXPENCE 


Registered asa at the General Post Office. 


{All are Reserved. 


‘Newton’s New Demonstrators 
“Transpaque” Lantern 


Has all the advantages 
of our well-known 
** Demonstrator’s ” 
Lanterns, and in 
addition will show 
brilliantly on the 


illustrations, 
larger th 
large postcard 


NEWTON & CO., 3 FLEET STREET, LONDON. 


VERLAG VON GUSTAV FISCHER IN JENA. 
Soeben erschienen : 


BIOLOCISCHE UND MORPHOLOCISCHE UNTERSU- 
CHUNCEN UBER WASSER- UND SUMPFCEWACHSE. 


Zweiter Teil : Untersuchungen iiber die mitteleuropaischen Utricularia- 
Arten ; iiber die Turionenbildung bei Wasserpflanzen ; sowie iiber 
Ceratophyllum. Von Professor Dr. HUGO GLick, Heidelberg. 
Mit 28 Textfiguren und 6 lithographierten Doppeltafeln. 
Preis : 18 Mark. 


NORMENTAFEL ZUR ENTWICKELUNCSCESCHICHTE 
DES REHES. (CERVUS CAPREOLUS.) 


Von Dr. TSUNEJIRO SAKURAI, Fukuoka (Japan) z. Zt. Freiburg 
i. Br. Mit einem Vorwort von Dr. F. Kerner. Mit 3 lithograph. 
Tafeln und 1 Figur i im Text. Preis : 20 Mark. 


—ZOOLOCISCHE ERCEBNISSE EINER REISE IN OST- 
ASIEN UND AUF DEN SANDWICH-INSELN. 


| Von Dr. WALTER VOLZ in Bern. Mit 24 Tafeln, 1 Karte und 
| 32 Textfiguren. Preis: 30 Mark. 


THERMOMETER 


MAGNIFIERS. 


When ordering state diameter of Thermometer. 


JOHN J. GRIFFIN & SONS, Ltd., 


KINGSWAY, LONDON. 


NEGRETTI & ZAMBRA’S 


DICHROISCOPE. 


Actual 


For testing the genuineness of precious stones 
and for demonstrating in Crystallography. 


Full sabtienidee free by post on 
application to 


NEGRETTI & ZAMBRA, 


388 HOLBORN VIADUCT, LONDON, E.C. 
Branches—45 Cornhill and 122 Regent Street, 


\ 
objects or book 
| 
MEGRETTL be ZAMB | 
| 6 i LONDON 
=| a 
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(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 

The HALF TERM begins on MONDAY, NOVEMBER 12. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science, and Preliminary Medicine; also 
instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department 
and an Art School. 

Students can reside in the College. 


DEPARTMENT FOR PROFESSIONAL TRAINING 
IN TEACHING. 

Heap oF THE DerARtMENT—Miss Mary Morton, M.A. 
Students are admitted to the Training Course in October and January. 
The Course includes full preparation for the Examinations for the Teach- 

ing Diplomas granted by the Universities of London and Cambridge held 
annually in December. 

Three Scholarships of the value of £20 each for one year are offered for 
the Course beginning January, 1907. 

The Scholarships will be po dae | to the best candidates holding a degree 
or equivalent in Arts or Science. 

Applications should be returned not later than December 15, 1906, to the 
HEAD OF THE TRAINING DEPARTMENT, from whom the necessary 
entrance forms and other information can be obtained. 

Full particulars on application to the Principat. 


THE SIR JOHN CASS TECHNICAL 


INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Principal Cuarces A. Kerang, M.Sc., Ph.D., F.I.C. 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICALand ELECTRICAL 
INDUSTRIES and in trades associated therewith. 


Also preparation for the B.Sc. Examination of London 


Cc A.K M.Sc., Ph. D., F.1.C., and 
‘ HARLES A. Keane, M.Sc., Ph.D., F.1.C., an 
Chemistry { H. Burrows, A.R.C.S., Ph.D., 
Physics ... R.S. Wittows, M.A., D.Sc. 
Metallurgy... C. O. Bannister, Assoc. R.S.M. 
Mathematics ... G. M. K. Leccert, B.A. 


Every facility for special and advanced practical work in well-equipped 
aboratories both in the afternoon and evening. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the PrinciPa. 
W. H. DAVISON, M.A., Clezk to the Governing Body. 


| NOVEMBER I, 1906 


INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Ss Lab ies for El Ad d and Honours students, 


exceptionally large and well equipped. 


RESEARCH. 
Special arrang for students undertaking h during 
Full particulars at the institute or sent on receipt of postcaru, 
REG. S. CLAY, D.Sc., Principal. 


TUITION BY CORRESPONDENCE 


by an especial unique method for all Examinations in BIOLOGY, 
BOTANY, CHEMISTRY, GEOLOGY, HUMAN PHYSIOLOGY, 
HYGIENE, MATERIA MEDICA, PSYCHOLOGY and ZOOLOGY 

Writing reduced toa minimum. Work directed. Test Papers corrected 


d returned. 
a Address Mr. FREDERICK DAVIS, 
ImpeRIAL COLLEGE, 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


SCIENCE & MATHEMATICS. 


Preparation by Correspondence or Private Tuition for al! 
Examinations, and in all Subjects. 

Vigorous Coaching by Staff of High Qualifications. 

French and German for all Exams. ; 

Physics, Chemistry, Biology, Botany, <c. 

Moderate Terms—Individual Assistance—Full Notes. 

Addiess—Mr. H. J. SMITH, B.Sc. (Lond.), 
Rosebery House, Breams Buildings, Chancery Lane, London, E.C. 


SCHOLARSHIPS. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


RESEARCH SCHOLARSHIP. 


The Council of the University College offer a SCHOLARSHIP fur 
SCIENTIFIC RESEARCH, tenable for one year, of the value of £50, 
together with free admission to the College, open to any Graduate of a 
British University. 

Candidates will be required to give evidence of suitable training and 
capacity for conducting an original research. The successful id. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 


CoLEG PRIFATHROFAOL DEHEUDIR Cymru A Mynwy. 
The Council of the College invites applications for the post of DEMON- 
STRATOR and ASSISTANT LECIrURER in GEOLOGY. 
Further particulars may be obtained from the undersigned, to whom 
applications, with testimonials (which need not be printed), must be sent 
on or before Thursday, November 22, 1906. 


J. AUSTIN JENKINS, B.A., Registrar. 
October 20, 1906. 


will be required to devote himself to some subject of research to be 
approved of by the Senate. 

Applications to be sent in not later than December 21, 1906, on Forms 
which may be obtained from the ReGisTRAR. 


SWINEY LECTURES on GEOLOGY, 1906. 


UNDER THE DirecTION oF THE TRUSTEES or THE 
BRITISH MUSEUM. 

A Course of Twelve Lectures on ‘‘The Geological History of the 
European Fauna” will be delivered by R. F. Scuarrr, B.Sc., Ph.D., 
F.L.S., in the Lecture Theatre of the Victoria and Albert Museum, South 
Kensington (by permission of the Board of Kducation), on Mondays, 
Wednesdays and Fridays, at 6 p.m., beginning Monday, November 5, and 
ending Friday, November 30. Each Lecture will. be ilentrased by means 
of Lantern Slides and Lime Light. Admission to the Course, free. 
Entrance from Exhibition Road. 

By order of the Trustees, 
E. RAY LANKESTER, Director. 


British Museum (Natural History), 
Cromwell Road, London, oy, 


AGRICULTURAL COLLEGE, 
ASPATRIA, CUMBERLAND. 


Close to Seaside and Lake District. 


Situated in one of the finest Stock-raising Districts of the Country. Six 
farms, dairy, and workshops. 
Principal— 
J. SMITH HILL, ae Sc. (Lond.), Assoc, Surveyors’ 


nstitution, 


LONDON SCHOOL OF CLINICAL 
MEDICINE. 


(SEAMEN'S HOSPITAL, GREENWICH, S.E ) 


Wanted, an ASSISTANT to the PATHOLOGIST. Pay, £5 per 
month, with lunch and tea in the Hospital. The elected officer will be 
appointed in the first instance for five months. 

P. MICHELLI, Secretary. 


GUY’S HOSPITAL. 


Applications are invited for the post of LECTURER on HYGIENE 
and PU BLIC HEALTH in the Medical School, Duties to commence in 
January, 1907. Applications, with copies of testimonials, to be addressed 
to the TREASURER, Superintendent's Office, Guy's Hospital, on or before 
November 22. Particulars as to remuneration, duties, &c., may be obtained 
from the DEAN. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


The Council invite applications for the post. of DEMONSTRATOR 
of PHYSIOLOGY. Salary, £75. Applications should be sent in by 


November 26. For conditions apply 
WALTER SMITH, Secretary. 


A Teacher of Experimental Physics required 
at once at the Woolwich Polytechnic. Experience of laboratory work 
essential. Remuneration until April, 1907, £100.—Apply for further 
to the PriInciPAL, enclosing stamped addressed foolscap 
envelope. 
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TO SCIENCE AND MATHEMATICAL 


MASTERS.—Immediate and January (1907) Vacancies.—Graduates 
in Science and other well qualified Masters seeking posts in Public and 
other Schools should pot at once, giving full details as to qualifica- 
tions, &c., to Messrs. Grirreirus, Smitu, & Situ, Tutorial 
Agents (Estd. 1833), 34 Bedford Street, Strand, London. Immediate 
notice of all the best vacancies will be sent. 


ST. SAVIOUR’S AND ST. OLAVE’S 
GRAMMAR SCHOOL FOR GIRLS, 
SOUTHWARK, S.E. 

WANTED for January, SENIOR SCIENCE MISTRESS, Chemistry, 
Physics, Botany. Degree or equivalent and some experience essential. 
Training preferred. /nitia/ salary from £130 to £150, according to qualifi- 
cations and experience. Apply, giving full particulars, to HEADMISTRESs. 


KING’S COLLEGE. 
(UNIVERSITY OF LONDON.) 
ial oom — Course of Twelve Lectures will be given by 
Prot ra ON, M.A., D.Sc., on ‘*The Theory of the Discharge 
of Electricity bye Gases,’ * commencing on Wednesday, November 7, 
at 4.30 p.m. Fee for the Course, £1 15. First Lecture Free. 
WALTER SMITH, Secretary. 


Chemist with experience in research re- 
uirec as Assistant Works Manager for works in neighbourhood of 
ndon. Opportunity occurs for an investment of £5: 02 in the Com- 

pany, all of which will be employed as additional trading capital. 
Gross profits for past three months over 75 per cent. of cost. Balance 
sheets and every investigation offered to approved applicant.—No. 1931, 
c/o Nature. 


Chief Assistant Wanted in private labora- 
tory in the Midlands. Must have had not less than two years’ experi- 
ence in works or public analyst's laboratory. A.R.S.M. or equivalent 
metallurgical diploma with A.I.C. in foods and drugs 
Address, giving references and state salary required, to “ F.I.C.,” 
Office of this Journal. 


Wanted, a Gentleman prepared to mount 

whole insects with pressure in balsam for the microscope. Best prices 

id.—Apply by letter only, Mr. J. GANnpER, 16 King's Road, 
erkbamsted. 


PLATINUM.—£s5 12s. 6d. per oz. troy given 


for old crucibles, apparatus, foil, &c.—R. OLrnert, Jeweller, 19 Elm 
Grove Parade, Barnes, S.W. Bankers : London, City and Midland 
(Barnes Rranch). 


BROWNING’S 


MIGRO-CAMERAS. 


MICROKAM "—Recp.) 

A simple ot perfect Instru- 
ment for Photographing 
under the Micro- 

co 


1.—Mahogany ... 5s. 
No. 2.—Do., with Focussing 
Screen and Double ag 
Slide... 6d. 
Do. do. (3} square) Sis, 6d. 
Adapting either to fit Micro- 


. 3s. 6d. 


trass Adapter, do. 


( Science Gossip says :—‘‘ From a personal experience we can vouch 
for the fact that it is capable of doing fairly critical work, and it 
is therefore specially suitable for students in the photographing 

i= of botanica!, entomolozical and histological specimens.” 

Knowledge (Mic roscopical Editor) says :—“ I have seen this class 
of camera used by ardent photographers who have wished to 
secure a photograph ofa unique or r interesting Specimen. me 


JOHN BROWNING, Manufacturing Optician, 


Improved Galcimeter 


Designed by 
S. H. COLLINS, Esq., 
F.1.C., F.C.S. 


With this 
apparatus much 
greater accuracy 
can be obtained 

than has hitherto 
been possible, 
and it is more 
rapid in use. 


Calculations are 
reduced to a 

minimum by means 
of tables and a 

special slide rule. 


Price £2 5 O 


For full particulars see 
Journal Society Chemical 
Industry, JUNE 15, 1906, 

page 518. 


Sole Makers :— 


BRADY & MARTIN, Lto., 


(Estas. 1765.) 
78 STRAND, LONDON, W.C. 
ae 
| RADIUM. 
PUR.) 
200 Milligrms. 
in Stock in 
1, 25, 5, and 10 1,800,000 
mg. tubes units strength. 


Pitchblende, from 2/- to 30/- per piece ; in Powder, 2/6 per oz. 

Kunzite, selected, 2/- per gramme. Carnotite, 2/- per oz. 
Aeschynit, 2/- per oz. Emanium, 30/- per decigramme. 

Sparteite (see Nature, March 31, 1904. page 573) 2/- per piece. 

Chlorophane, 2/- per piece. Samaprskite, 2/- per oz. 

Zinc Sulphide, green. yellow, or deep orange, 5/- tube, 2/6 half 
tube. Rad. Residue, 2/+ per tube. Polonium, 21/- per 
gram; 11/- 4-gram. 

Calcium Metal, 99°3 to 99°6, 1/- per oz., 12/- per Ib. ; 4} Ibs. 
special rate. "Also Powder and Shavings. Flexible Sand- 
stone, 5/- to 50/-. (See Nature, June 23, 1904, p. 185). 

soe} Active Mud, 1/6 per bottle. Electroscopes (special) 

21/-. Monazit, 3/- per oz. Monazit Sand, 1/- per oz. 

Diamond Chips and powder, 10/- per carat (be-t quality). 

Bar. Plat. Cyan., for screens, 3/- gramme, 60/- oz. Crystals, 
4/- gramme ; Screens, 9d. per square inch. Carborundum, 
2/- oz. Radio-Active Screens, 6d. per square inch. 
Willemite Screens, 6d. per square inch. 

Spintharisco apes (special), 30/-, aif. 15/-, 10/6 and 7/6. 
Thorionite. © rdinary. 4/* per oz. ical Cubes, all picked, 
and } in. diameter, 9/- per oz. ; } in., iy and above, at from 
1/+ to 4/eacube. ‘lwin Crystals, 2)- per gramme. 

Lithium Metal, 6/- per gramme. 

Rubidium, Tantalum, Germanium, Czsium, Beryllium, 
Euklas, Hiddenit, Wagnerit, Phosgenit, &c., &c., in 
gramme tubes at reasonable — 

Volcanic Dust from Vesuvius, 1/2 pe 

Selecti n ot Minerals in boxes, 2/6, 6. 10/6, and 21/-, 

NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, od. 


ALL POST — 
Professional Men, Universities, Schools, & ., allowed special terms. 
ARMBRECHT, NELSON & CO., 


Scientific Chemists, 


71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W, 3 


NEWCASTLE-UPON-TYN E. 
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A HIsToO 


Messrs. LONGMANS 


& CO”S NEW BOOKS 


With 73 Illustrations. 


8vo. 10/6 net. 


PRODUCER GAS, 


By J. EMERSON DOWSON, s.tnst.c.r., M.inst.M.E., and A. T. LARTER, (Lond.), F.C.s., 


Associate of the City and Guilds of London Institute. 


PROSPECTUS SENT ON APPLICATION. 


JUST PUBLISHED. With Frontispiece Portrait of Dr. G. Jounstone STONEY, and Diagrams in the Text. 
Crown 8vo. 


ELECTRON THEORY : 


/= net. 


A Popular Introduction to the New Theory of Electricity and Magnetism. 


By E. E. FOURNIER, 


B.Sc. (Lond.), A.R.C.Sc., Compiler of Contemporary Electrical Science. 
With a Preface by G. JOHNSTONE STONEY, M.A., D.Sc., F.R.S. 


PROSPECTUS SENT ON 
JUST PUBLISHED. 


RW cor CHEMISTRW 


APPLICATION, 


Crown 8vo. 6/- 


By F. P. ARMITAGE, M.A., 


Magdalen College, Oxford, Assistant Master at St. Paul’s School. 


PROSPECTUS SENT ON 


APPLICATION. 


LONGMANS, GREEN & CO., 39 Paternoster Row, London, E.C. 


FOUR EXPERT OPINIONS ON 


BAUSCH & LOMDB’S 


MICRO-OBJECTIVES. 


Mr. F. SHILLINGTON SCALES, B.A., F.R.M.S. (Microscopical 
Editor of Knowledge and Scientific News), says in the July issue 
of that Journal :— 

NEW OIL IMMERSION OBJECTIVE. 

Messrs. A. E. Staley & Co. have sent me, for examination, a new 
1-16th inch homogeneous Immersion Objective, with a numerical aper- 
ture of 1°3, made by the Bausch & Lomb Optical Co. . . . Of the lens 
under notice I can speak highly. Its definition is excellent. And its 
working distance ample. I have tested it on some difficult spirilla, 
as well as in more theoretical ways, and was much pleased with its 
performance. 


Dr. B. writes: “I have taken some pains to test the Bausch & Lomb 
1-12th Oil Immersion Objective you sent me, against an English Objec- 
tive of same power, but corrected for long tube—the Bausch & Lomb 
is undoubtedly the better lens—it is a very fine specimen indeed, there- 
fore I am keeping it, and enclose bank draft.” 
power of your 


Dr. D. writes: The colour corrections and 
vourably with 


high-power Objectives are perfect, and compare very 
the teal objectives made in Europe.” 


Dr. S. writes : ‘ Speaking of your High-Power Objectives 1-r2th Oil 
Immersion. It is extremely perfect in every detail of my tests, and 
they are very severe, I assure you. If you are yourself a microscopist, 

ou will appreciate that I tell you I counted the dots in ‘ Amphipleura 

ellucida * 1/100,c00th of an inch, quite easily even with green light, 
almost the actual theoretical limit of visibility. It is one of the finest 
Objectives I have ever tested.” 


2/3rds Dry. 1/6th Dry. 1/t2th Oil Imm. 1/16th Oil imm. 
15/- 30/- 100/- 160/- 


Corrected for 160 m/m Tube Length. 


Prices : 


Write for Illustrated Microscopical Catalogue (84 pp.), 3 Stamps to 
cover postage, to the Sole Representatives of the BAUSCH & LOMB 
OPTICAL CO., for U.K. and Colonies, 

A. E. STALEY & CO., 
Contractors to the British, Indian and Colonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology, 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


NATURE. 


The number for last week (October 25) contained :— 


| Reviews :— 


The Geological History of Sea-level, by J. W. G.— 
Refuse Destructors.—Some Recent Works on Physiology. 
—Matter and Radio-Activity, by F. S. 


Our Book Shelf :— 


Résistance, Inductance et Capacit¢é.—Natural Phenomena. 
A Collection of Descr'ptive and Speculative Essays on 
some of the By-paths of Nature.—A Text-Book of Gene- 
ral Zoology.—Science Readers. Book VII.—Object Les- 
sons in Elementary Science. Stage VII. 


| Letters to the Editor :— 


Absorption of the Radiv-active Emanations by Charcoal, 
by Prof. E. RUTHERFORD, F.R.S.—The Recent Radium 
Controversy, by Prof. E, RUTHERFORD, F.R.S.—Radium 
and Geology, by Prof. J. Jory, F.R.S.; T. MELLARD 
READE; Rev. O. FISHER. — Meteorological Data, by Dr. 
W.N. SHaw, F.R.S.—The Breeding Habits of the Tsetse- 
fly, by Prof. E. A. MINCHIN.—Suspended Germination of 
Seeds, by Sir ARCHIBALD BUCHAN-HErBURN.— Biometry 
and Biology, by Prof. KArt PEARSON, F.R.S. 

and Stability in Railway Travelling. 
(With Diagram.) Ey G. R. DUNELL. 


Estimation of Blood-pressure. (///us/rate/.) 
Mendel’s Correspondence with Nageli. By A. D. D. 
Notes, &c., &c. 


Copies can be obtained through any bookseller, or post-free 


from. the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7¢. 
from residents abroad. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

1, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Can- 
bridge Type-writing Agency, 1o Duke Street, Adelphi, W.C. 


For Photography, Unsurpassed for fine definition. 


Coxe [ENses 


Send a card merely quoting 2396. 
TAYLOR. TAYLOR HOBSON. 


STOUGHTON STREET WORKS, LEICESTER, 


THOMAS PRINCE, 


SCIENTIFIC BOOKSELLER. 


All books advertised and reviewed in NATURE are supplied 


at lowest cash prices. 
Orders by post promptly dispatched. 
85 PRAED STREET, LONDON, W. 
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MINERAL COLLECTIONS AND LABORATORY MATERIAL 


FOR EDUCATIONAL PURPOSES. 


ilustrated Catalogue, mailed free on application, gives descriptions and lists of systematic 
collections, sets of crystals, &c., and prices of minerals by weight. 

Our printed label attached to each specimen gives correctly name, chemical composition, 
and locality. This labelling system is unique and unequalled. 

Prices include delivery to any address. (Orders totalling £1.) 

Quality Guarantee.—if the minerals are unsatisfactory, return at our expense ten days after 


receiving, and we will immediately refund your money in full. 


We take the risk of loss or breakage and 


cost of double transport, thus giving absolute assurance that every effort will be made to please you. 


FOOTE MINERAL CO., dept. F., 107 N. 19th Street, Philadelphia, Pa., U.S.A. 


W. M. FOOTE, Manager. 


ESTABLISHED 1876. 


“TECHNICAL” SERIES of PHYSICAL APPARATUS. 


Prof. HARTL’S 
OPTICAL DISC 


POLARISING APPARATUS, 


covering all the important 
experiments in 


LIGHT. 


Be See Nature, Aug. 2, page 338. 


Send for lild. Descriptive Pamphlet 
(including instructions for working) post 
free from the Sole Agents for U.K. and 
Colonies. 


A. GALLENKAMP & CO., Ltd., 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


CHEMICALS 
RARE 


METALS 
MINERALS 

For Laboratory, Scientific, and all other 
purposes. 


SILICON CARBIDE, 10/6 Ib. 
CALCIUM METAL, 1/- 0z.; 12/- Ib. 
Price List on Application. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 
RETORTS, TEST TUBES, TUBING 
FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis, sent free 


on application. 


SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The Jena Glasses are, in the U.K., on sale with the following firms : 


anchester. 


Aberdeen. | ™M 
| A. & J. SMITH, 23 and 25 St. JAMES WOOLLEY, SONS & 


HARRINGTON BROS., 


Chemical Manufacturers. and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, E.C. | 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made toa standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
—7 easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
and 8 inches in diameter. 

t begins to liquefy air in from 6 to 10 minutes after the admission of air 
at from 150 to 200 at b , making over a litre of liquid per 
hour. 

It requires no auxiliary’ refrigerant and produces a perfectly clear liquid 
which requires no filtering. . . 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier, 


For prices and particulars of the above and commercial 
apparatus of the same description manufactured under 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 


(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, ‘S.W. 


— Co., Ltd., Victoria Bridge. 

rmingham, 

F. E. BECKER & CO. (W. and| BRADY & MARTIN. Lid, 
J. George, Ltd., Successors), 1 


and 160 Great Charles Street. - | BAIRD & TATLOCK (London 
PHILIP HARRIS & Co., Ltd., d., 14 Cross Street, Hatton 


mund Street. Garden. E.C. 
Dablin. 
PHILIP MARRIS & Co., Lea., CO. and J. 


George, Ltd., Successers , 330 37 
179 Great Brunswick Street. Hatton Wall, Hatton Garden, Ee 


Leeds. | 
REYNOLDS & BRANSON, Ltd., Finbar 
Manchesier, JOHN J. GRIFFIN & SONS, 
JACKSON & Co.,| Ltd., Kingsway, London, W.C. 
t4 Cross Street. TOWNSON & M % 
ORME & CO.,56&58 Granby Camomile Street, 


NEW DOUBLE 
SURFACE CONDENSER. 


“IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are protected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


ga Nature says :—‘ This is one of the most com- 
pact and efficient condensers which has ccme before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon di-ulphide, and acetone, 
and have found that even with rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 
this means using a great amount of bench space. As 
the new condensers are used in a perpendicular posi- 
tion, the saving in space is very great.” 


SOLE MAKERS— 


BREWSTER; SMITH & CO., 


6 CROSS STREET, 
FINSBURY PAVEMENT. LONDON, E.C. 


All kinds of Apparatus for Science Teaching. 
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‘MACMILLAN & CO’S 
BOOKS ON ANTHROPOLOGY, &c. 
PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘‘ Malay Magic,” &c., and CHARLES OTTO BLAGDEN, M.A. 
With numerous Illustrations specially taken for the Work. Two Vols. 8vo. 42s, net. 


THE TODAS. By W. H. R. RIVERS. With numerous IIlustrations and a Map. 8vo. 21s. net. 


ADONIS, ATTIS, OSIRIS. cf Religion. J. G. FRAZER, 
1os. net. 


THE LOWER NIGER AND ITS TRIBES. 
AT THE BACK OF THE BLACK MAN’S MIND; or, Notes on 


the Kingly Office in West Africa. By R. E. DENNETT, Author of “Notes on the Folklore of the Fjort,” &c. 
With Illustrations. 8vo. [ Shortly. 


THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA. 


By A. W. HOWITT, D.Sc., Hon. Fellow Anthropological Institute of Great Britain and Ireland. With numerous 
Illustrations and Maps. 8vo, 2Is. net. 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


Ry Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, Special Magistrate and 
Sub-Protector of the Aborigines, Authors of ** The Native Tribes of Central Australia. With numerous Iilustrations. 
8vo. 215. net. 


THE NATIVE TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, of the University of Melbourne, and F. J. GILLEN, Sub-Protector of 
the Aborigines. With numerous Illustrations, 8vo, 215. net. 


THE SOUL OF A PEOPLE. AN ACCOUNT OF THE LIFE AND 


BELIEF OF THE BURMESE. By H. FIELDING HALL, Fourth and Cheaper Edition. Extra Crown 8vo. 
7s. 6d. net. 


THE SHERBRO AND ITS HINTERLAND. Peas: 


missioner, Sherbro, West Coast of Africa. With numerous Illustrations and Maps. 8vo. 15s. net. 


THE GOLDEN BOUGH. A STUDY IN MAGIC AND RELIGION. 


By J. G. FRAZER, D.C.L., LL.D., Litt.D. Third Edition. (Jn the Press. ~ 


LECTURES ON THE EARLY HISTORY OF THE KINGSHIP. 


By J. G. FRAZER, Hon. D.C.L., Hon. LL.D., Hon. Litt.D., Author of “‘ The Golden Bough.” 8vo. 8s. 6d. net. 


THE HISTORY OF MANKIND. By MALAY MAGIC. Being an Introduction to 
Prof. FRIEDRICH RATZEL. Translated from the | the Folklore and Popular Religions of the Malay Peninsula. 
Second German Edition by A. J. BUTLER, M.A., with | By W. W. SKEAT, of the Civil Service of the Federated 
Introduction by E. B. TYLOR, D.C.L., F.R.S. With Malay States. With a Preface by C. O. BLAGDEN, Member 
Coloured Plates, Maps, and Illustrations. 3 Vols. super of the Royal Asiatic Society, and formerly of the Straits 
royal 8vo. 36s. net. Settlements Civil Service. With numerous Illustrations. 

‘The volumes can be purchased separately, 12s. net each. 8vo. 21s. net. 


The work can also be had in 30 parts, 1s. net each. | 
THE HISTORY OF HUMAN 


ANTHROPOLOGY : An Introduction to the — 


Study of Man and Civilisation. By EDWARD B. TYLOR, | MARRIAGE By EDWARD WESTERMARCK, 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. | Fi.D., Lecteser yd Sociology at the University of 


TRAVELS IN WEST AFRICA. By Mary | Hebsingfors. With Preface by Dr. A. R. WaLLace 


H. KINGSLEY. Abridged Edition. Extra Crown 8vo. | Third Edition, 8vo. 14s. net. 


s. 6d. 
WEST AFRICAN STUDIES. ByMary H. THE ORIGIN AND DEVELOPMENT 


KINGSLEY. A New Edition with Additional Chapters, OF THE MORAL IDEAS. By EDWARD 
Extra Crown 8vo. 75. 6d. WESTERMARCK, Ph.D., Lecturer on Sociology at 


THE BURMAN : HIS LIFE & NOTIONS. the University of Helsingfors. In 2 vols. 8vo. Vol. I. 


By SCHWAY YOE. Second Edition. 8vo. 12s. 6d. 145. net. 
MACMILLAN AND CO., LTD.,. LONDON, 
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W. G. PYE & CO.,, 
SCIENTIFIC INSTRUMENT MANUFACTURERS. 
GRANTA WORKS, CAMBRIDGE. 


SUBSTANTIAL, RELIABLE LABORATORY APPARATUS AT REASONABLE PRICES. 
ILLUSTRATED LIST on application. 


THE 


“WRATTEN 
PANCHROMATIC” 


is used by the leading Astronomers 
and Spectroscopists. 


New Catalogue NOW READY. 


Free on application to 


WRATTEN & WAINWRIGHT, .». 


CROYDON. 


THE SOUTHPORT ENLARGING, COPYING, 
AND REDUCING TABLE AND EASEL 


Enables you to 
copy or produce 
the most perfect 
enlargements, by 
lantern or day- 
light, of nega- 
tives from 
quarter-plate up 
to 15X12, or 
larger, with the 
reatest ease, 
neluding the 
difficult 
scientific 
subjects. 


Made in 
all Bromide 
Paper sizes. 


The most compact and efficient 
hotographic accessory made. | 
here is nothing else like it. } 


DESCRIPTIVE PAMPHLET 
POST FREE 


SANDERS & CROWHURST, 74 Shaftesbury Avenue, London, ¥. 


| Pieces of Pitchb 


ZusT_our. 

The 18th Edition of our 
Catalogue of 
DRA WIN G 
AND MATHEMATICAL 
INSTRUMENTS 
PROFUSELY ILLUSTRATED. FULLY REVISED. 


A copy will be sent gratis on application. 
ae ‘‘ Nature " commends it to the attention of Teachers. 


w. H. HARLING, 
Mathematical, Drawing, & Surveying Instrument Manufacturer, 
47 Finsbury Pavement, London, E.C.; and at 

Grosvenor Works, Hackney. 
Contractor to several departments of H.M. Govt. 
Telephone—8858 London Wall. 


Established 1851. 
Telegrams—‘‘ Clinograph, London.” 


GLEW’S SCINTILLOSCOPE 
Shows a of scintillations, 
showers of sparks, mineral Pitch- 
blende, Radium, Polonium, Uranium, Thorium, or 
any radio-active substance, even a Welsbach mantle 
contains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope, which is far more sensi- 
tive than the = thariscope. ‘The Scintilloscope 
rivals the most delicate Electroscope as a detector 
of Alpha rays. 
he eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are 
producing the terrific bombardment causing this beautiful display. 
Glew’s Scintilloscope, Superior Lens, with Extra-~ -sensitive Pitchblende and 
Polonium Screens, giving brilliant effects, Complete, 7s. 6¢., Post free, 
-K. Foreign Postage extra, weight 2 ounces. 
ab mineral, ground flat and polished, with Sensitive 
een attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7s. 6d. each, according to size. 
a cate supplies of every description, on Sale or Hire. Radium 
de, 1,800,000 units on hire for lectures. Nat. Tel. 1787 Hop. 
F. HARRISON GLEW, Patentee; Radiographer (Silver Medallist, 
Paris, 1900), 156 Clapham Road, London, S.W. 


J. SWIFT & SON, | 


7 Gold Medals dunvted for Optical Excellence. 


IMPROVED PETROLOGICAL 
MICROSCOPE. 


Fitted with cross-webbed Ocular, Polariser and 
_ Analyser, Convergent system and Bertrand lens, 
}) with adjustment for showing interference figures. 


In Mahogany Cabinet, £12 0 O 
Catalegues on application. 


University Optical Works— 
81 TOTTENHAM COURT ROAD, 


LONDON. 


W. WILSON. 
-STUDENT’S SPECTROMETER. 


Telescope and prism 
table reading to 1 
min.; clamp and fine 
adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 
mator. Protected 
circle. In case. 


Avery large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


GLASS BLOWING.™~ 


ALL KINDS OF SCIENTIFIC AND EXP: GLA8S BLOWING 
carried out quickly and correctly at Moderate Charges. 


Any form of Glass Apparatus repaired. 
Demonstrations given here, or at Colleges, &c. 


H. HELM, #4TTON GARDEN, LONDON. 


ACTUAL MAKER of an KINDS of X-Ray, Geissler and other Vacuum 
Tubes, Mercury Pumps, High Frequency Electrodes, Kc. f 


SECOND-HAND INSTRUMENTS. 

1851 Watson Van Huerck, with mechanical stage 

and fine adjustment to substage bi . £215 00 
1083 Swift Monocular, complete with eyepieces, 

objectives, &c. 00 
2036 Mountain Transit Theodolite, 23”, b Caserta 10 100 
547 Astronomical Transit, by Cooxe & Sons, York 35 00 

Many others, all kinds and makers. List free. 


Cc. BAKER, 244 HIGH HOLBORN, LONDON. 
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MR. EDWARD ARNOLD'S NEW BOOKS. 
ALTERNATING CURRENTS. 
u A Text-book for Students of Engineering. 
By C. G. LAMB, M.A., B.Sc., 
é Clare College, Cambridge. Associate Member of the Institution of Elec- o LMO C 
trical Engineers ; of the City and Guilds of AMERAS 
an Demy 8vo. With Illustrations. 10s. 6d. net. a _ 
ae A MANUAL OF HYDRAULICS. 
a By R. BUSQUET, 
ex Professor & I'Ecole Industrielle de Lyon. 
Translated by A. H. PEAKE, M.A., 
Demonstrator in Mechanism and Applied Mechanics in the University of 
‘ Cambridge. Crown 8vo. With Illustrations. 7s, 6d. net. 
APPLIED ELECTRICITY 
ss A Text-book of Electrical Engineering for Second-Year Students. | 
By J. PALEY YORKE, 
Head of the Physics and Electrical Department, Poplar iz 
x School of Marine Engineering. xii+420 pages. Crown 8vo. 7s, 5 Made of light metal, 
THE BECQUEREL RAYS strongly and accurately built. 
Fitted with ZEISS LENSES. 
AND THE PROPERTIES OF RADIUM. | 
Take Plates, Flat Cut Films, Roll Films, | ¢ 
By the Hon. R. J. STRUTT, Zeiss Pack-Slide. 
Fellow of Trinity College, Cambridge. New Edition, Revised and En- and the new | 
larged. Demy 8vo, With Diagrams. 8s. 6d. net. Sizes—6 x 9 and 9 X12 cm., and 3} X 4} in., and 5 in. x 4 in. - 
wh THE EVOLUTION THEORY * Also 9 X 12 and 9 X 18 cm. for Stereo and Panorama. | " 
ip 
By AUGUST WEISMANN, Illustrated Catalogue, ‘“‘P.N.” Post Free on application. 
ae Professor of Zoology in the University of Freiburg. 
Translated b 
Professor J. ARTHUR THOMSON and MARGARET THOMSON CARL ZEISS, 2 lg 
erlin — Frankfort o/M.—Ha 
Two volumes, Royal 8vo. With many Illustrations, 32s, net. ~ JEN A. urg 
London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 
— 
OUR NEW LIST No. 42N (Registered Design No. 420,297.) 
— This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 
It appeals especially to Colleges and Schools for 
Demonstration purposes. 
The construction is on that of the well-known “ Fortin" 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
nsive forms. 
he diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
DELIVERY means of the double vernier, are capable of being read 
to ‘or inch and ‘1 millimetre. It is mounted on a well- 
FROM polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 
STOCK The metal portions are all well bronzed and lacquered, 
‘ and the scales are silvered brass. 
We confidently re d this Instrument for use as 
a “Standard” in Colleges and Schools, private Observa- 
G tories. and by Gas and other Engineers. 
9 Price, complete, mounted as illustrated, 
£3 7 6G, 
or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
rice. 
Narore says :—‘‘ Provides an accurate instru- 
Illustrates and describes many of the varied t f PHYS ant at 0 madennte ome 
rie 0 - 
ICAL INSTRUMENTS which we supply. The annexed cut shows FULL GIZE STANDARD BAROMETER of 
our DIP CIRCLE for Students’ use. The Instrument is in same design, bore o'5” diameter, inches and millimeter 
circular brass case with glass back and front, mounted on scales, verniers reading to o’oo2 inch and o*r m/m, on 
2 circular base with levelling screws. and has a slow motion p lished mahogany board with brackets and opal glass 
ie in azimuth. Needle 10 ems. long delicately pivoted in agate reflectors, &7 LO O 
a centres. Silvered circles divided in degrees. Sole Manufacturers and Proprietors of the Regd. Design : 
| her PASTORELLI & RAPKIN, Ltd., 
The Cambri N 4 tifi | t tC Ltd 46 HATTON GARDEN, LONDON, E.C. 
€ oclentl 1uStrumen 0., ACTUAL oF KINDS or INSTRUMENTS. 
in ontractors to H.M. Government. std. 150 years. 
sf CAMBRIDGE, ENGLAND. Telegrams: Rapkin, London. Telephone: 1981 Holborn. = 


Awarded 2 Grands Prix at the Milan International Exhibition, 1906. fe ILLUSTRATED PRICE LIST POST FREE. 
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A Series dealing with the Lives and Works of 
famous English Scientists. 


ENGLISH MEN OF SCIENCE 


Edited by Dr. J. REYNOLDS GREEN, 
Cloth, 2s. 6d. net per volume. With Photogravure 
Frontispiece. 

LATEST VOLUME. 


SIR WILLIAM FLOWER. 
By Prof. R. LYDEKKER, F.R.S. 
PREVIOUS VOLUMES. 
HERBERT SPENCER. 


By Prof. J. A. THomson, M.A. 


“ After the great Autobiography there is no book in the language 
which gives a better conception of the philosopher and his work or 
gives it more pleasantly.” —irmingham Post. 


JOSEPH PRIESTLEY. 
By Dr. T. E. THorre, F.R.S. 


“An able and lucid account. . . . Prof. Thorpe is to be con- 
gratulated on an excellent piece of work.” —7ribune. 


GEORGE BENTHAM. 
By B. Daypon Jackson. 


_ “An animated and interesting record . . . A noteworthy acces- 
sion to the popular series in which it appears.” —Scotssman. 


Please write for Prospectus, and for a copy of Dent's 
ILLUSTRATED AUTUMN LIST in colours. This contains 
particulars of forthcoming volumes, and is sent 
post free from 


J. M. DENT & Go., 28 Bedford St., London, W.C. 


THE BIO-GHEMIGAL JOURNAL. 


Now Ready. Vol. 1. Complete. 
NETT PRICE, FIFTEEN SHILLINGS. 


Sample Copy sent and table of contents on application. 


The first number of the second volume will appear in 
November. 


Subscription, Fifteen Shillings. 


EDITORS, BIO-CHEMICAL JOURNAL, THE UNIVERSITY, 
LIVERPOOL. 


SECTIONAL PADS 


FOR 


SCIENTIFIC PEOPLE. 


These pads are suitable for all Astronomical, Mathe- 
matical, and Scientific Purposes. They are very handy 
in form and can be had divided into Millimetres, and 
als» Inches divided into 8ths, 1oths, 12ths, and 16ths. 

In 2 sizes—1oo sheets in each pad. Size 84 x 10}, 
price 1/G net, post free BA/€O. Size 5} x 84, price 
9d. net, post free 


W. & A. K. JOHNSTON, Ltd., 
Edina 


INDUCTION GOILS for all PURPOSES 


RONTGEN RAY COILS A SPECIALITY. 


For Particulars and Prices write for List “H.’ 


MARCONI’S WIRELESS TELEGRAPH COMPANY, 


TYSSEN STREET, 


DALSTON, 


N.E. 


LONDON, 
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WELACMILLAN & Co.’S 


NEW VOLUME NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., Aanp A. E.. SHIPLEY, M.A., F.R.S. 
FULLY ILLUSTRATED. TO BE COMPLETED IN TEN VOLUMES. 8vO, PRICE 17s. NET EACH. 
VOLUME I. 
PROTOZOA. J COELENTERATA AND CTENOPHORA. 
By Professor MArcus Harvroc, M.A. (D.Sc. Lond. ). By Professor S. J. Hickson, M.A., F.R.S. 
PORIFERA (SPONGES). ECHINODERMATA. 
By Icerna B. J. SoLtas (B.Sc. Lond.). By Professor E. W. MacBripk, M.A., F.R.S. 


Although this volume is the first in the Senes as it was planned, it is actually the ninth in order of publication. The final volume 
(which forms Vol. IV. of the Series) is in the press, and the publishers hope that this important scheme will be brought to a 
conclusion by its pub'ication at a date not far distant. 


Professor E. A. MINCHIN in Zhe Zribune:—‘‘ The authors in each case have fulfilled admirably the task imposed upon 
them. They have produced a lucidly written work, which is no less useful to the specialist than it is interesting to the amateur, 
stimulating the novice to go deeper into the fascina’ing study of natural history and animal life.” 


THE LIFE & EXPERIENCES OF 
Sir Henry Roscoe, F.RS. Written by Himself 


With Photogravure Portraits and other Illustrations. 8vo. 12s. net. 


PERSIA PAST AND PRESENT. A Book of Travel and Research. 


By Professor A. V. WILLIAMS JACKSON. With over 200 Illustrations anda Map. 8vo. 17s. net. 


THIRD EDITION NOW READY. 


A HISTORY OF CHEMISTRY FROM EARLIEST TIMES TO 


THE PRESENT DAY, being also an Introduction to the Study of the Science. 
By Professer ERNST VON MEYER, Ph.D. Translated by GEORGE MecGOWAN, Ph.D. ‘Third Edition, with 


various additions and alterations. 8vo. 175. net. 


SECOND IMPRESSION NOW READY. 
An Introduction to the Science and Practice of 


QUALITATIVE CHEMICAL ANALYSIS, INORGANIC. 


By CHAPMAN JONES, F.1.C., F.C.S., &c. Crown 8vo. 6s. 


NOVEMBER NUMBER NOW READY. 


THE SCHOOL WORL 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 


YEARLY VOLUME 7s. 6d. NET. 


SIxpENCE MONTHLY. 


PRINCIPAL CONTENTS. 


The Art of Oral Questioning. By T. Raymont, M.A.—The use of Oral Composition in Junior Classes. By Norman L. 
Frazer, B.A.—Suggestions for a First Course of Geography. By J. C. Cunningham, B.A.—The Formation 
and Use of School Gardens, By M. Sunderland-Taylor, M.A —The Teaching of Vulgar Fractions, By |.. 
W. Wilsden, M.A.—Some Impressions of Norwegian Girls’ Schools. By Winifred A. Todhunter.—Secondary Education in 
Essex.—The Higher Elementary Schools.—Veeting of the Classical Association of England and Wales.—The New 
Buildings of the Girls’ High School, Leeds. (Tllustrated.) —The Pronunciation of Latin and Greek.—Correspondence : Matricula- 
tion at the English Universities. By Arthur Rowntree, B.A.—Seience in the Common Examination for Entrance 
to Public Schools. By E. J. Petitfourt, b.A.—Apparatus for Experimental Mechanics. By J. Schofield, 
B.Sc., A.R.C.Se.—Pictures for Schools. By Rt. Hon. Arthur IH. D. Acland. 


MACMILLAN & CO., LTD., LONDON. 
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NEW GRYSTAL MODELS. 


Our New Catalogue, XIX., with many illustrations, 
has just come out (post free on application), 


Of its contents we point out the following : 

New Collection of 416 Crystal-models of wood, containing all 
the crystal forms and combinations represented by illustrations in the 
4th ed. of the Prof. P. Groth 
(1905) at Munich on £27 10 0 
Large Collection of 916 Crystal- -models of wood to illustrate 

the crystal forms of the minerals, by Prof. C. Hintze at Breslau. 
£30 0 0 
3. New Model to demonstrate that the plane angles of the regular 
dodecahedron are equal to the — of the octahedron; constructed 

by Prof. C. Hintze (Breslau) ... ion ae 
New Collection of 8 Trigonal- Glass-models of Calcite, with 
the crystallographic axes according to Bravais (Weiss) and with the 
axes according to Miller, constructed by Prof. J. Beckenkamp at 
Wiirzburg . £1 15 0 
New Collection of 450 Crystal- models of pasteboard, sys- 
tematically arranged according to the 32 classes of symmetry, by 
Prof. K. Vrba at Prague ae . £48 0 0 
The Planes of Symmetry, 5 models cmivenes by Prof. K. Vrba 
at Prague ... £5 15 0 
The Optical Wave ‘Surfaces, 4 wire- by 
Prof. K. Vrba at Prague .. £6 8 0 
The Optical Indicatrix, 3. wirey by "Prof. “K. Vrba at 
Prague a £2 5 0 
3, The Sciodromes, 5 coloured plasters constructed 

5 


Becke at Vienna 
F. KRANTZ, 


bo 


Dr. 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833 


CLARKE & PAGE, Specialists in Microscopy. 
104 LEADENHALL STREET, LONDON. 

STUDENTS’ MICROSCOPES (New Models’. 

Stand, Coarse and Fine Adjustments, Double Mirror, Objectives 

(2 in., and excellent dividing 1 in.. 4 in., and 4 in.), 2 Eyepieces, 


Polariscope, Spot Lens, Diaphragm, Live Box and Stage Forceps. 
oo 


Price £5 

No. 2. As above, but with Shding Coarse Adjustment. Price £4 7 6 

Our New Catalogue and Second-hand List of Microscopes, 
Objectives and Accessories now ready, Free. 


A Stock of 20,000 Slides, all branches. 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Electric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £30,000,000. 


BIRKBECK BANK 


EsTaBLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 


92} PER CENT. INTEREST 


allowed on Deposit Accounts. 


2 PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Bauking Business transacted. 
PROSPECTUS, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 
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WATKINS & DONCASTER. 


Naturalists and Manufacturers of 


CASINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND Ait 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.— For Excellence and pad of Cabinets and Apparatus, refe:- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
SPECIALITY.—Objects for Nature Study, Drawing 
_ Classes, &c. 
Birds, Mammals, &e., Preserved and ented by First-class 


orkmen true to Natur 
All Books and Publleations on Setaval | History supplied. 


36 STRAND, LONDON, w.c. 


(Five Doors from Charing Cross.) 
t@ CATALOGUE (102 pp.) POST FREE. 


Collections and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-. 

20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 

In Polished Deal Boxes. 

invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval, 
gists’ Ha 's, Card Trays, Glass-Capped Boxes, 
of Crystals, and other Apparatus for Geologists, &c. 
NEW CATALOGUES POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Ameba, Arcella, Actinospbarium, 
Vorticella, Stentor, Hydra, FI ta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Heli» 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 


onium; Hormiphora (preserved) ; ptoplana; Lineus, Amphi . 
Nereis, Aphrodite, ,Arenicola, Lanice, Terebella ; Le 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
| Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
| Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

} For prices and more detailed lists apply to 
| Biological Laboratory, Plymouth. THE DIRECTOR. 


Inspection 


Cabi te CO 
Models 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 


Communications to the Editor, The telegraphic address 
SUBSCRIPTIONS TO “ NATURE.” 


s. £ s. d. 
Half yearly om 6 Half-yearly ors 6 
Quarterly 7 6| Quarterly 8 o 


Editorial 
of Nature zs Puusis,” LONDON. 
CHARGES FOR ADVERTISEMENTS. 


4s. d.| 4s. d. 


*Three Lines in Column. o 2 6 Quarter Page, or aa 


ne Sixteent age, or ighth Col. 10 o a 

One Eighth Page, or Quarter Halfa smnpier a 35 © 
Column o 18 6 Whole Page. 6 60 


* The first line being in heavy type is charged for as te Lines. 


Cheques and Money Orders payable 
OFFICE: ST. 


MARTEN’S STREET, LONDON, 


to MACMILLAN & CO., Limited. 
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ANEW PRISM BINOCULAR ) THE ADIATHERMAL 
THE STEREOSCOPIC COMPANY'S NEW MELTING FURNAGE 


“PRISMA” BINOCULAR is undoubtedly 

the finest glass ever produced, and has (CUNYNGHAME’S PATENT). 

approximately double the illumination of 

other glasses of equal magnification. | 
— — 


The Furnaces are worked with Petroleum 
Automatic Blast Lamps; no Blowers and, 
_ except with the larger sizes, no flues are 
| necessary. 
| Will melt Copper, Brass, Gold, Gun-metal, 


— 


¥ The ideal 
Field Glass 
for Natural 
History and 
Astronomical 
Observations. 


Iron. 
They are easily moved, and can be stood 
on table or bench without danger of fire. 


Size A, to hold crucible 3” high by 1{” wide, 


When the interior is at white heat the 
exterior is cool. 


PRISMS CAN BE CLEANED BY THE USER. 


Write for Catalogue No. 12B, Free from 
THE 


LONDON STEREOSCOPIC COMPANY, 


106 & 108 RECENT ST., W., or 54 CHEAPSIDE, 


LONDON, E.cC. 


SUPPLIED BY 


MmiTOWNSON & MERCER. 


34 CAMOMILE STREET, LONDON, E.C. 


MERCURY VAPOUR LAMPS. 


ORDINARY AND UVIOL GLASS. 


ILLUSTRATED 
LIST 
POST FREE. 


LARGE STOCEHK NOW EEPT. 
Sole Agents for U.K. and Colonies— 


ISENTHAL 6&6 CO., 85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, @c. 


NEW BEAM CHEMICAL BALANCE. 


New Circular Beam Chemical Balance for a charge up to 100 grammes in each Pan; 

sensible to 1/1oth part of a milligramme. In Mahogany and Glass Case, with Polished 

Slate Base, Counterpoised Sliding Front, Side Doors. Beam divided in 1/10ths of a milli- 

gramme. Rider Apparatus. All Knife-Edges are of Agate working on Agate Planes. 

Automatic Arrestment for arrest of Pans and Beam. Pans 7 cm. diameter. Level, and 
Levelling BIO O O 


ILLUSTRATED LISTS ON APPLICATION. 


Cc. E. MULLER, ORME & CO., Ltd., 


Scientific Glass Blowers and Manufacturers of 
Chemical and Physical Apparatus, 


148 HIGH HOLBORN, LONDON, W.C. 


Printed by RicHary Cray anp Sons, LimiTeD, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MAcMILLAS 
anv Co., LimiTep, at St. Martin’s Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—TuHurspay, November 1, 1906. 
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A WEEKLY ILLUSTRATED ) JOURNAL OF SCIENCE 
“To the solid ground 


~ No. 1932, VoL. 75] THURSDAY 


Of Nature trusts the mind which builds for aye.’ 
NOVEMBER 8, 


WorDSWORTH. 


1906 


| Price SIXPENCE 


Registered asa connor a at the General Post Office. a 


THe “UNILENS” 


(PATENT). 


A NOVEL FORM OF 


TELESCOPE or FIELD GLASS 


DEVISED BY 
Major B. BADEN-POWELL, F.R.A.S. 


The smallest and most portable Telescope ever made. 
Will go easily in the waistcoat pocket. Can be used 
in the hand, or attached to any walking stick. 


Brings out clearly the details of distant objects. 
Price in Case, 4s. Gd. 
we See Nature last week, page 15. 
SOLE MAKERS— 


NEWTON & CO., 


Opticians to H.M. The King, H.R.H. The Prince of Wales, 
and the Government, 


3 FLEET STREET, LONDON. 


[All Rights are Reserved. 


REYNOLDS ax BRANSON, “Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 


to National Physical —-\ Teddington, fitted for Gas, Water 
lectricity. 
Catalogue of Chemical and Physical ppt, 350 pp. and 1200 
Illustrations, free on application 
DesicNs or BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing we extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
“LONDON. 


NEGRETTI & ZAMBRA’S 


DICHROISCOPE. 


For testing the genuineness of precious stones 
and for demonstrating in Crystallography. 


Fall free post on 
application to 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, LONDON, E.C. 
Branches—45 Cornhill and 122 Regent Street, 
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THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C, 
Principal A. Keane, M.Sc, Ph.D., F.I.C. 
EVENING CLASSES IN METALLURGY. 
Lecturer in Metallurgy ... C. O. Bannister, Assoc.R.S.M. 
_{J._W.. Lampert, Assoc. Inst.C.E. 
| Chief Metallurgist, Royal Gun 


Factory, Woolwich Arsenal. 


El diat 


and Advanced Metallurgy, forming a graded 
three years’ curriculum. Special courses on Assaying. Metallo- 
graphy, including Pyrometry. The Metallurgy of Gold 
and Silver. The Metallurgy of Iron and Steel. 

The courses are suited to the requirements of those engaged in Metal- 
lurgical industries, y Laboratories, and to those 
intending to take up Metallurgical work in the Colonies. 

The Laboratories are open to students in the afternoons for practical work. 


y, Inter 


For details of the Classes apply at the Office of the Institute, or by 
letter to the PriNncIPAL. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


_A Combined E tion for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESD. 
DECEMBER 4, 1906. 

Three Scholarships and two Exhibitions will be offered; with one 
exception the value of these endowments will be £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology, 
Candidates will not be expected to offer more than two of these. 

Particulars may be obtained by application to D. H. Nace , Trinity 
College, Oxford. 


AGRICULTURAL COLLEGE, 
ASPATRIA, CUMBERLAND. 


Close to Seaside and Lake District. 
Situated in one of the finest Stock-raising Districts of the Country. Six 
farms, dairy, and workshops. 
Principal— 
J. SMITH HILL, B.A., B.Sc. (Lond.), Assoc. Surveyors’ 
Institution. 


COUNTY OF LONDON. 


The London County Council invites applications for the post of ASSIS- 
TANT MASTER, qualified to teach practical physical science, in the 
Sydenham Hill Road School, Sydenham, S.E. The teacher will be 
employed in the Science Room, and will be required to teach both boys and 
girls. 

The salary will be in accordance with the London County Council scale, 
particulars of which are set out upon the form of application. 

Applications should be made on Form 40, to be obtained from the Official 
Correspondent (Mr. R. W1Lks, Divisional Offices, 2 Greenwich Road, S.E.), 
to whom they must be returned not later than 10 a.m. on November 19, 
1906, accompanied by copies of three testimonials of recent date. 

Candidates applying through the post for the form of application should 
enclose a stamped and addressed envelope. 

Candidates, other than successful candidates, invited to attend the 
Managers’ meeting, will be allowed third-class return railway fare, but no 
other expenses. 

Canvassing, either directly or indirectly, will be considered a 


cation. 
G. L. GOMME, 
Clerk of the London County Council. 


Ai us 
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L.C.C. Education Offices, 
Victoria Embankment, W.C. 


COUNTY BOROUGH of TYNEMOUTH. 


EDUCATION COMMITTEE. 


WANTED, for January 8 next, an ASSISTANT MASTER qualified 
to take Latin and Junior English in the Municipal Secondary School, 
Coach Lane, North Shields. 

Candidates should be Graduates in Classical Honours at Oxford or Cam- 
bridge, and have had at least two years’ experience in teaching. Salary, 
4150 per annum, rising by £10 annually to £200, 

Applications to be forwarded not later than November 21, 1906, to 
5 aabeise, Esq., Secretary, Education Offices, Town Hall, Nort' 

ields. 


November 2, 1906, 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 


FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 


Avex. McKenzie, Ph.D., D.Sc., 
Chemistry . o A 


H. Wren, Ph.D., B.A., B.Sc. 
Avspert Grirritus, D.Sc. 
Physics ... - D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
Mathematics E. H. Smart, M.A. 
C. V. Coates, M.A. 
Botany ... exe V. H. Brackman, M.A. 
~ H. W. Untuank, B.A., B.Sc 
J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories 
French, German, Spanish, and Italian Classes. 
EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Theoretical Mechanics, Applicd 
Mechanics and Mechanism, Land and Quantity Surveying. 
Calendar 3d. (post free sd.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THE LONDON CHAMBER OF COMMERCE. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 
(Near Moorgate and Liverpool Street Stations.) 


PrincIPAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab. ) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, an: 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classe~ 
are also held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES). 


PROFESSORSHIP OF AGRICULTURE. 


The Council invite applications for the post of PROFESSOR OF 
AGRICULTURE at the above College. 

Applications, together with 70 printed copies of testimonials, must reach 
the undersigned, from whom full particulars may be obtained, not later 
than Wednesday, December 5, 1906. 

J. H. DAVIES, M.A, Registrar. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CoLeG PRIFATHROFAOL DEHEUDIR CymMRU A Mynwy. 


The Council of the College invites applications for the post of DEMON- 
STRATOR and ASSISTANT LECTURER in GEOLOGY. 

Further particulars may be obtained from the undersigned, to whom 
applications, with testimonials (which need not be printed), must be sent 
on or before Thursday, November 22, 1906. 


J. AUSTIN JENKINS, B.A., Registrar. 
October 20, 1906. 


SOUTH AFRICAN COLLEGE, 


CAPETOWN. 


WANTED, a LECTURER in MECHANICAL ENGINEERING 
with experience in workshop practice and in the running and testing of 
Prime Movers. Further particulars may be had on application to the 
Agent-General for the Colony of the Cape of Good Hope, rco Victoria 
Street, Westminster, London. . 

Applications must be forwarded direct to the Recistrar, South African 
College, Capetown, and should reach him not later than December 26 next. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Immediate and January (1907) Vacancies.—Graduates 
in Science and other well qualified Masters seeking posts in Public and 
other Schools should apply at once, giving full details as to qualifica- 
tions, &c., to Messrs. GrirrirHs, SMituH, Power & Smits, Tutorial 
Agents (Estd. 1833), 34 Bedford Street, Strand, London. Immediate 
notice of all the best vacancies will be sent, 
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THE JOURNAL OF ECONOMIC BIOLOGY. 


Edited by WALTER E. COLLINGE, MSc, 
University Department of Economic Zoology, Birmingham. 


WITH THE CO-OPERATION OF 


Prof. A. H. REGINALD BULLER, D.Sc., Ph.D., 


Prof. GEO. H. CARPENTER, B.Sc., M.R.LA., 


ROBT. NEWSTEAD, A.L.S., F.E.S., and A. E. SHIPLEY, M.A., F.R.S. 


CONTENTS OF ParT 4, VOL. 


A.L.S., F.E.S., &c. 


I.:—Uber zwei neue Eriophyiden von den Fidschiinseln. 
NaLera.—A New Cabbage-eating Larva—Psyl/iodes chrysocephala (Linn.). 
CARPENTER, B.Sc., M.R.I.A.—On the Life-History of Stomoxys calcitrans, Linn. (PI. 


(Taf. X.) By Prof. A. 
By Prof. Grorce H. 
By R. NEwsTEAD, 


(Pl. XI. and Text Figs.) 
XII.) 


Volume I. (4 parts, containing 183 PP. and 12 plates) now complete, price 16s. 


LONDON: DULAU & co., 37 SOHO SQUARE, W. 


ALEMBIC AUTOMATIC STILL. 


PaTENT (6916). 
As used in the Pharmaceutical Society, 
Bloomsbury Square. 
We guarantee this to produce 6 pints of aqua 
dest. per hour. 
Total cost of gas, jd. per gallon. 
To make Aromatic Waters and the recovery of 
Aleohol, 38/6 Nett. 
Size to produce 2 gallons per hour, £3 15s. 


Pamphlets on application. 


& SON, 


Engineers, Coppersmiths, and Joiners, 


MURIEL STREET, & CHARLOTTE STREET, LONDON, N. 


Laboratory Furnishers and Fitters. 


SCIENTIFIC 
INSTRUMENTS, 


PURE CHEMICALS 
Standley Belcher & Mason, Ltd., 


LUDGATE HILL, BIRMINGHAM. 
Telephone No. : 3825. 


Telegraphic Address : 
“LABORATORY, BIRMINGHAM.” 


Co 
MULTI- SECTION 


INDUCTION COIL 


FOR 


WIRELESS TELECRAPHY, &c. 


Three Years’ Guarantee given with each Coil. 
SPECIAL TERMS TO SCIENTIFIC INSTITUTIONS. 


HARRY W. COX, ir. 


Contractors to many Departments of H.M. Govt. 


FACTORY, SHOWROOMS AND OFFICES— 


fa ROSEBERY AVENUE, & 15-24 LAYSTALL ST., LONDON, E.C, 


(One Minute from Holborn Tewn Hall.) 


(BROM. 
PUR.) 


of 
1,800,000 
units strength. 


RADIUM. 


An 


200 Milligrms. 
in Stock in 
1, 24, 5, and 10 
mg. tubes 


Pitchblende, from 2/- to 30/- per piece ; in Powder, 2/6 per oz. 

Kunzite, selected, 2/- per gramme. Carnotite, 2/- per oz. 
Aeschynit, 2/- per oz. Emanium, 30/- per decigramme. 

Sparteite (see Nature, March 31, 1904, page 523), 2/- per piece. 

Chlorophane, 2/- per piece. Samarskite, 2/- per oz. 

Zine ———— green, yellow, or deep orange, 5/- tube, 2/6 half 
tube. Rad. Residue, 2/- per tube. Polonium, 21/- per 
gram; 11/- }-gram. 

Calcium Metal, | *3 to 99°6, 1/- per oz., 12/- per lb. ; 4} Ibs. 
— rate. so Powder and Shavings. Flexible Sand- 

tone, 5/- Ry 5O0/-. (See Nature, June 23, 1904, p. 185). 

Radio: Active Mud, 1/6 per bottle. Electroscopes tepeaiet, 

21/-. Monazit. 3/- per oz. Monazit Sand, 1/- per oz. 

Diamond Chips and powder, 10/- per carat (be-t quality). 

Bar. Plat. Cyan., for screens, 3/- gramme, 60/- oz. Crystals, 
4/- gramme ; Screens, 9d. per square inch. Carborundum, 
2/- oz. Radio-Active Screens, 6d. per square inch. 
Willemite Screens, 6d. per square inch. 

inthariscopes (special), 30/-, 21/-, 15/-, 10/6 and 7/6. 

Thorionive Ordinary, 4/+ per oz. ‘Ty ical Cubes, all picked, 

= 4 in. diameter, 9/- per oz. ; # in in. and above, at from 
1/- to 4/-acube. ‘Twin Crysta 2)- per gramme. 

Lithium Metal, 6/- per gramme. 

Rubidium, Tantalum, Germanium, Czsium, Beryllium, 
Euklas, Hiddenit, Wagnerit, Phosgenit, &c., &c., in 
gramme tubes at reasonable —_ 

Volcanic Dust from Vesuvius, 1/2 pe 

+ Selection of Minerals in boxes, 2/6, 6. 10/6, and 24/-. 

g@- NEW and EXTENDED EDITION of TABLE of RARE 

ELEMENTS, giving full scientific ¢ particulars, od, 


“ALL POST FREE. 
Professional Men, Universities, Schools, &c., allowed special terms. 


ARMBRECHT, NELSON & CO., 


Scientific Chemists, 
TA & 73 DUKE ST., GROSVENOR SQ., LONDON, W, 8 
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BOARD OF EDUCATION, AUCKLAND, 
NEW ZEALAND. 


Immediate applications are invited for the following appointments :— 

1. ASSISTANT DIRECTOR of TECHNICAL EDUCATION and 
MANUAL TRAINING. Candidates must have had experience in teach- 
ing Chemistry in Technical or Higher Grade Schools, and possess some 
knowledge of Manual Training. Organising ability essential. Salary, 
three hundred and fifty pounds (£350) per annum, rising by twenty pounds 
(£20) yearly to five hundred (£500). Engagement for at least three years ; 
second-class passage paid. 

2. LECTURER in PHYSICS and ELECTRICAL ENGINEER- 
ING at the Auckland Technical College. Candidates must have had 
experience in teaching Physics and Electrical Engineering subjects in 
Technical, Higher Grade, or similar schools. Salary, two hundred and 
fifty pounds (£250) per annum for at least three years; second-class 
passage paid. 

3. TEACHER of WOODWORK (Manual Training) and CABINET- 
MAKING. Candidates must have had experience in teaching Manual 
Training in Woodwork to boys, and be qualified to give instruction in 
Cabinet-making to students of technical classes. Salary, two hundred 
pounds (£200) per annum for at least three years ; second-class passage paid. 

Full particulars of any of the above appointments can be obtained by 
sending stamped addressed envelope to the undersigned, c/o THe Hicu 
COMMISSIONER FOR New ZEALAND, 13 Victoria Street, S.W. 


GEORGE GEORGE, F.I.C., F.C.S., 
Director of Technical Education and Manual Training. 
Auckland, N.Z., 
September 27, 1906. 


“TUITION BY CORRESPONDENCE 


(Residence abroad no impediment). 
For MATRICULATION, B.A., B.Sc., RESPONSIONS, SCHOLAR- 
SHIPS, and PROFESSIONAL PRELIMINARIES. 

Tuition in Latin, Greek, French, German, Italian, Spanish, Mathematics, 
Mechanics, Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. 

The staff includes graduates of Oxford, Cambridge, London, and Royal 
Universities. 

Address Mr. J. Cuarceston, B.A., Burlington Correspondence College, 
Clapham Common, London, S.W. 


Wanted, a Gentleman prepared to mount 

whole insects with ge in balsam for the microscope. Best prices 

id.—Apply by letter only, Mr. J. GANpER, 16 King's Road, 
erkhamsted. 


Journal of Chemical Soc., 1895-1899, 1901- 
02, 1904-06, all inclusive (1903, Jan., Dec. missing). Also ‘* Education,” 
1905-06 ; ‘* School,” 1904, bound ; 30 Numbers ‘‘ Nature.” What offers, 
please? J. B.,c/o Smirn’s BooksTati, Wood Green Station, G.N.R. 


PLATINUM.—£s5 12s. 6d. per oz. troy given 
for old crucibles, apparatus, foil, &c.—R. OLpHerT, Jeweller, 19 Elm 
Grove Parade, Barnes, S.W. Bankers: London, City and Midland 
(Barnes Branch). 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


The patented Alloy of Nickel Steel which has 
the smallest known Coefficient of Expansion. 
Rods, Tapes, Wire, &c. 
Invar Compensation Pendulums in three grades. The calculations are 
made by a distinguished Mathematician on the basis of measurements 
made at the National Physical Laboratory. Regulator Clocks for Labora- 
tories and Observatories fitted with Invar Pendulums. The highest 
grades fitted with contacts at moderate prices. Invar Tapes for Base 
Line Measurements divided to the utmost accuracy and Standardised 
at the National Physical Laboratory. Standard Meters, &c., &c. 


J. H. AGAR BAUGH, 92 Hatton Garden, London, E.C. 


Telephone No. 4722 Holborn. Telegraphic Address ‘‘ Voider, London.” 


ON SALE. 


Astronomical Telescope by WRAY, 4tins.; Oak Tripod Cradle 
Stand ; Finder; one Day, and five Astro. Eyepieces ; £32; cost nearly 
double. Warson's Royal Century” Telescope ; with Finder ; on 
Mahogany Tripod Cradle Stand; Slow Motions, with Hook’s Joint 
Handles. Cost £35. Price £18, in new condition. Vessel to contain 
Liquid Air; £2. Okrrzinc’s No. 5 Chemical Balance; 14in. 
Beam. Cost £18 18s. Price £8. Modern Binocular Microscope, 
in Mahogany Case; complete with Objectives, Kyepieces, and numerous 
Accessories ; £6; cost £16. Brownino’s Table Spectroscope ; price 
£5 ; in perfect order. Cylindrical Electric Lantern for Science 
Demonstration; with Arc Lamp; Carbons regulated automatically. 
Cheap £7 ; cost at least £30. 

JOHN LACKLAND, 30 Blackfriars Street, Manchester. 


Two minutes’ walk from the Royal Exchange. 


[Novemser 8. 1906 
Sale by Auction. 


EQUATORIAL TELESCOPE, SPECTROSCOPES, LATHE, ETC. 
FRIDAY, NOVEMBER 16. 


MR. J. C. STEVENS will Offer at his 


Rooms, 38 King Street, Covent Garden, London, W.C. 

Equatorial Telescope, 8 in. aperture, by Cooke & Sons, of York, lately 
the property of the Astronomer Nasmyth. Spectroscopes by Browning, 
Valuable Tinvsuen by Beck, Astronomical Books, &c. 

An expensive massive Triple Lantern with all possible adjustments: a 
single Multum-in-Parvo Lantern, a Newman and Guardia }4-plate 
Reducing Camera for Lantern Slides, and a very extensive and choice 
Collection of Slides with readings, many beautifully coloured. 

A 6 in. Ornamental and Screw Cutting Lathe by Plant. Ellipse and 
Eccentric and many other Chucks, Dividing Apparatus, &c., all in 
excellent condition. Expensive Chucks and a quantity of useful Tools. 

On view day prior 1.30 to 5.30 and morning of sale. Catalogues on 


application. 
G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 


bas always on hand a large and varied stock of 


SECOND-HAND 


APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Lab y ; Aberdeen, Aberystwyth, 

te ag Nottingham and Glasgow Universities ; Bedford, Bradford, 

Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 

Oe Nature says: ‘‘ Teachers requiring efficient apparatus at a low 

cost for lecture or laboratory purposes, might consult the list with 


advantage.” 
List on application by mentioning NATURE. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMERIC SOLUIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on application. 

Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


ALUMINIUM RECTIFIERS. 


For charging any class of 
he accumulators, driving small 
motors, &c., direct from 
alternating mains. Works on 
any periodicity or voltage ; 
action absolutely infallible; 
no moving parts; high 
efficiency ; requires no atten- 
tion. Made (4y agreement 
with the Nodon Vaive) in 
four sizes to charge from 
1} amp. to 10 amps. 
Prices from 
&3 3s. to 
Patent No. 18013. £8 Ss. 


THE ELECTRICAL COMPANY, Ltd., 
121-125 Charing Cross Road, 
Telephone: 4311-4314 Gerrard. London, W.C. 
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CAMBRIDGE UNIVERSITY PRESS. 


Now Ready. PartIV. In Two Volumes. Demy 8vo, 25s. et. 


THEORY OF DIFFERENTIAL EQUATIONS. By 
A. R. FORSYTH, Sc.D., F.R.S., Sadlerian Professor of Pure Mathe- 
matics, Fellow of Trinity College, Cambridge. Parr IV. 

Part IV. treats of Partial Differential Equations in two volumes, the 
one devoted mainly to equations of the first order, and the other to the 
consideration of partial equations of the second and higher orders, mainly 
involving two independent variables. 

With the publication of Part IV. the work will be complete, in four 
parts (six volumes) :— 

‘ART I.—Exact Equations and Pfaff's Problem (1 vol.), ros. et. 

Part I1.—Ordinary Equations, not linear (2 vols.), 20s. e?. 

Part I1f.—Ordinary Linear Equations (1 vol.), 12s. 6d. net. 

Part 1V —Partial Differential tquations (2 vols.), 25s. et. 

Now Ready. Second Edition, Revised. Demy 8vo, 12s. 

THEORETICAL MECHANICS. Ano. Introductory 
Treatise on the Principles of Dynamics. By A. E. H. LOVE, D.Sc., 
F.R.S , Sedleian Professor of Natural Philosophy in the University 
of Oxford. 

The changes which have been made in this edition are, for the most part, 
of the nature of a rearrangement of the order of the material. The main 
objects in view have been to present the theory in a less abstract fashion, 
and to avoid long preliminary discussions. 


Now Ready. Crown 8vo, 4s. 
TRIGONOMETRY FOR BEGINNERS. By 


MERCER, M.A., Senior Mathematical Master, Royal Naval ollege, 
Dartmouth. 
Extract From Prerace.—“ This book has grown out of some notes 


which I prepared some years ago for junior classes at Oundle School and 
expanded later for the use of Cadets at Osborne and Dartmouth.” 


Now Ready. Tenth Edition, Revised and Enlarged. 
* Extra Feap. 8vo, 7s. 6d. 


The ELEMENTS of STATICS and DYNAMICS. | 


By S. L. LONEY, M.A., Professor of Mathematics at the Royal 
Holloway College (University of London). 
(Pitt Press Mathematical Series.) 
Also published separately :—STATICS. 4s. 6d. DYNAMICS. 3s. 6d. 
It having become desirable to reset the type for a new edition, the oppor- 
tunity has been taken of thoroughly overhauling the whole book. Its 
general scope is unaltered ; but more graphical and experimental work has 
been introduced. / cases where the number of an article differs from 
ny 4 the previous edition, the original number has been inserted in 
a bracket. 


Now Ready. Second Edition. Demy 8vo, 16s. 


CONDUCTION OF ELECTRICITY THROUGH 
GASES. By J. J. THOMSON, D.Sc., LL.D., Ph.D., F.R.S., 
Cavendish Professor of Experimental Physics. 

(Cambridge Physical Series.) 
Exrract FrRoM PREFACE TO SECOND Epition.—‘“‘I have made many 
additions to this edition, and a considerable part of it has been rewritten in 
the hope of introducing new material in a more logical and connected form 
than could be done by merely adding new paragraphs to the old edition. 
his has increased the size of the book ; on the other hand, the publication, 
since the first edition of this book, of Rutherford’'s ‘ Radioactivity " has 


enabled me to omit some matter fully treated by Rutherford. 
Now Ready. New Edition, Revised. Crown 4to, 6s. 


NOTES ON QUALITATIVE ANALYSIS. Concise 
and Explanatory. By H. J. H. FENTON, Sc.D., F.R.S., M.A., 
F.L.C., F.C.S., University turer in Chemistry, Cambridge. 

ExTRaAcT FROM Prerace.— In the present edition, the general aim, 
scope and arrangement of the book remain unchanged; but, in view of 
recent advances and developments in the science, it has been found 

necessary to make a complete revision of the whole work, and to rewrite a 

considerable portion of it.” 


Now Ready. Crown 8vo, 3s. net. 


A NEW METHOD of TEACHING CHEMISTRY 
IN SCHOOLS. By A. M. HUGHES, B.Sc. Lond., Science 
Mistress of the L.C.C. Secondary School, Eitham; and R. STERN, 
B.Sc. Lond., Science Mistress of the North London Collegiate School. 

Extract FROM Prerace.—‘‘ In this little book we have endeavoured 


| to work out a new method of teaching Elementary Chemistry in Schools-- 


London, Fetter Lane: CAMBRIDGE UNIVERSITY 


a method based entirely upon the principle of working from the known to 
the unknown. . . . The children build up step by step their knowledge of 
many chemical substances which they have themselves prepared and of which 
they have found the properties. Only in a few instances are ny! given a 
new substance, and even then it is introduced in connexion with their work 
from a historical standpoint, or use it is used in a manufacturing 

ocess. In this way the children are taught to realize that the science is 


intimately connected with their everyday life. 
‘ New Edition (1906) now ready. 
ELEMENTARY COMMERCIAL GEOGRAPHY. 
By H. R. MILL, D.Sc., LL.D., formerly Librarian to the Royal 
Geographical Society. 15. 6d. 
The book has been revised throughout by the aid of the latest official 
ublications and largely rewritten after visiting most of the countries of 
| North America, and South and East Africa. 


PRESS WAREHOUSE. C. F. Cray, Manager. 


NATURE. 


The number for last week (November 1), which began a new 
volume, contained :— 


Reviews :— 
Some Recent Works on Logic.—A Manual of Phar- 
macology.—A Pioneer in Biology.—Analysis of Paints. 
Our Book Shelf :— 


British Rainfall, 1905, by W. J. S. L.—Technical Ther- 
mometry. — Astronomischer Jahresbericht. — Zoologischer 
Jahresbericht fiir 1905. 


Letters to the Editor :— 
Absorption of the Radio-active Emanations by Charcoal, 
by Sir JAMES Dewar, F.R.S.—Radium and Geology, by 
Prof. J. Joty, F.R.S.—The Evolution of the Colorado 
Spiderwort, by Prof. T. D. A. CocKERELL. 

The Dynamics of Bowling. (J///ustrated.) By C. G. K. 

The Position of Agathocles during the Eclipse 
of B.C. 310 August 15. By P. H. Cowe t, F.R.S. 

Scientific Investigation in India. 

Notes. 

Our Astronomical Column. 

Meteorology of the Nile Valley. 

New Physical and Engineering Departments of 
the University of Edinburgh. (///ustrated.) 

University and Educational Intelligence. 

Societies and Academies. 

Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 


veceipt of 64d. from residents in the British Isles, or of 7d. 
from residents abroad. 


JUST PUBLISHED. Price Five 
NEW METHODS IN NAUTICAL ASTRONOMY. 


POSITION-LINE STAR TABLES 


FOR FIXING SHIP’S POSITION BY 
REDUCTION TO MERIDIAN AND PRIME VERTICAL 
WITHOUT LOGARITHMIC CALCULATION. 

Equally adapted to Marcq St.-Hilaire and Ordinary Sumner Meth ds. 
By H. B. GOODWIN, R.N. 

Lonpon: Published by J. D. POTTER, Admiralty Agent for Charts, 
145 MINORIES, E. 


E. GEORGE & SONS’ 
NATURAL HISTORY 


CATALOGUE, 
JUST ISSUED, 
Will be sent post free to any address on receipt of a postcard. 


151, WHITECHAPEL ROAD, LONDON, E. 


CHEAP BOOKS. POST FREE. 
H. J. GLAISHER’S ANNUAL CATALOGUE (124 pp.) of 
PUBLISHER’S REMAINDERS. 

A comprehensive List of valuable works in Science and all branches of 
Literature, new as published, but at BARGAIN PRICES. It includes 
Books suitable for Presents, Libraries, Prizes, &c. 

H. J. GLAISHER, Remainder and Discount Bookseller, 
57 Wigmore Street, London, W. 


BIRKBECK BANK 


EsTABLISHED 185r. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, WC. 


23 PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
PROSPECTUS, with full particulars. POST FREE. 
C. F. RAVENSCROFT, Secretary. 
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MACMILLAN & CO.’'S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S 


FULLY ILLUSTRATED. 


To BE COMPLETED IN TEN VOLUMES. 8vO. PRICE 175. NET EACH. 


VOLUME I. 


PROTOZOA. J 
By Professor MARcus Harroc, M.A. (D.Sc. Lond.). 


PORIFERA (SPONGES). 
By IcEerNa B. J. SoLtas (B.Sc. Lond.). 


COELENTERATA AND CTENOPHORA. 
By Professor S. J. Hickson, M.A., F.R.S. 


ECHINODERMATA. 
By Professor E. W. MacBripk, M.A., F.R.S. 


PREVIOUSLY PUBLISHED. 


WwoR™Ms, LEECHES, &c- 
VOLUME Il. 

Flatworms. By F. W. GAMBLE, M.Sc, Nemertines. By 
Miss L. SHELDON. Threadworms, &c. By A. E. 
Suipcey, M.A., F.R.S. Rotifers. By MARcus HaARTOG, 
M.A. Polychaet Worms, By W. BLAXLAND BENHAM, 
D.Sc. Earthworms and Leeches, By F. E. BEpD- 
DARD, M.A., F.R.S. Gephyrea, &c. By A. E. 
Surpcey, M.A., F.R.S. Polyzoa, By S. F. HARMER, 
Sc.D., F.R.S. 

SHELLS. 
VOLUME III. 


Molluscs and Brachiopods. By the Rev. A. H. Cookg, 
A. E. SHIPLEY, M.A., F.R.S., and F. R. C. Reep, M.A. 


INSECTS & CENTIPEDES. 
VOLUME V. 


Peripatus. By ADAM SEpGwicK, M.A., F.R.S. Myria- 
| By Frank Evers Bepparpb, M.A. Oxon., F.R.S., Vice- 


pods. By F. G. Sinciair, M.A. Insects. Part I. 


By Davip SuHarp, M.A., F.R.S. 


| 
| 


INSECTS. PART It. 
VOLUME VI. 

Hymenoptera continued (Tubulifera and Aculeata), Coleop- 
tera, Strepsiptera, Lepidoptera. Diptera, Aphanip- 
tera, Thysanoptera, Hemiptera, Anoplura. By 
Davip SHarP, M.A., F.R.S. 

FISHES, &c- 
VOLUME VII. 

Fishes (exclusive of the Systematic Account of Teleostei). By 
. Sc.D., F.R.S. Fishes (Systematic 
Account of Teleostei). By G. A. BOULENGER, F.R.S. 
Hemichordata. By S. F. HArmegr, Sc.D., F.R.S. 
Ascidians and Amphioxus. By W. A. HERDMAN, 
D.Sce., F.R.S. 

AMPHIBIA & REPTILES. 

VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 


BIRDS. 


VOLUME IX. 
| By A. H. Evans, M.A. With numerous Illustrations by G, E. 
LoncE. 
MAMMALIA. 
VOLUME X. 


Secretaryand Prosector of the Zoological Society of London. 


The final volume:(which forms Vol. IV. of the Series) is in the press, and the publishers hope that this important scheme will 


be brought to a conclusion ad its publication at a date not far distant. 


A HANDBOOK oF BRITISH T 


INLAND BIRDS. By ANTHONY COLLETT. 
With Coloured and Outline Plates of Eggs by ERIC 
PARKER. Crown 8vo. 6s. 

A WITH THE BIRDS. 
By W. WARDE FOWLER. Crown 8vo. 3s. 6a. Prize 
Edition. Globe 8vo. 2s. 6d. 

AN INTRODUCTION TO 
NATURE STUDY. By E. STENHOUSE, B.Sc. 
Globe 8vo. 35. 64. 

LEMENTARY PRACTICAL 
ZOOLOGY. By Professor T. J. PARKER, D.Sc., 
F.R.S., and Professor W. NEWTON PARKER, Ph.D. 
With 156 Illustrations. Crown 8vo. 10s. 6a. 

A MANUAL OF ZOOLOGY. 
By Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. 
W. A. HASWELL, M.A., D.Sc., F.R.S. With 300 
Illustrations. Crown 8vo. 10s. 6d. 

A TERT-BOOE OF ZOOLOGY. 
By Professor T. J. PARKER, D.Sc., F.R.S., and Profes 
sor W. A. HASWELL, M.A., D.Sc., F.R.S. In Two 
Vols. With Illustrations. Medium 8vo, 36s. net. 


INTRODUCTION TO 
oe By C. B. and G. C. DAVENPORT. Crown 
vo. 6s. 


LESSONS IN ELEMENTARY 
BIOLOGY. By Prof. T. J. PARKER, D.Sc., F.R.S. 
Illustrated. Third Edition, revised. Crown 8vo. 10s. 6d. 

A COURSE OF INSTRUCTION 
IN ZOOTOMY. (Vertebrata.) By Professor T. J. 
D.Sc., F.R.S. With Illustrations. Crown 8vo. 


MACMILLAN AND Co., LTD., LONDON. 


BE ORIGIN AND META- 
MORPHOSES of INSECTS. By LORD AVE- 
BURY, F.R.S. With Illustrations. Crown 8vo. 3s. 6a. 


Series. 

AN INTRODUCTION THE 
OSTEOLOGY OF THE MAMMALIA. By Sir 
WILLIAM H. FLOWER, F,R.S., F.R.C.S. Illus- 
trated. Third Edition. Crown 8vo. Ios. 6d. 

A TEXT-BOOKF OF COMPAR- 
ATIVE ANATOMY. By Dr. Arnoip Lance. 
Translated by H. M. and M. BERNARD. Vols. I. and II. 
(completing the Invertebrates). 8vo. 17s. net. each. 

ELEMENTS OF THE cCoOomM- 
PARATIVE ANATOMY of VERTEBRATES. 
Adapted from the German of Professor WIEDERSHEIM. 
By Professor W. NEWTON PARKER. 270 Woodcuts. 
Medium 8vo. Second Edition. 12s. 6d. net. 

THE STRUCTURE OF MAN: 
An INDEX to his PAST HISTORY. By Professor 
WIEDERSHEIM. Translated by H. M. BERNARD and 
Professor G. B. Howes, F.R.S. With 105 Figures in 
the Text. S8vo. 8s. net. 

A TREATISE ON COMPAR- 
ATIVE EMBRYOLOGY. By F. M. BALFOUR, 
F.R.S. 2 vols. 8vo. Vol. I. 18s. Vol. IT. 21s. 

THE ELEMENTS OF EM- 
BRYOLOGY. by Sir MICHAEL FOSTER, K.C.B., 
M.D., F.R.S., and Professor F. M. BALFOUR, F.R.S. 
coome Edition, revised. Illustrated. Crown 8vo. tos. 6d. 

NATURAL HISTORY OF 
AQUATIC INSECTS. By Professor L. C. MIALL, 

F.R.S. Illustrated. tn ression. Globe 8vo. 35. 6d. 


STORIES NATURAL 
Bk WACKER Illustrated. Globe 
vo. Is. Oc 
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SECOND-HAND TELESCOPES. 
5 in. Dallmeyer, E ial Mount by Cooke, £65. 4 in. Cooke, 
Equatorial, Garden Stand and Iron Column, £50. 3 in. Student, with 
Finder, 2 Eyepieces, Table and Garden Stands, £6 10s. 
SECOND-HAND MICROSCOPES. 
Baker’s Nelson No. 2, complete with accessories, £16. Watson’s 
Edinburgh H. Bacteriological Outfit, £16 10s. Swift’s Bacteriological, 
best pattern, complete. £14 10 


Ss. 
STANDARD BAROMETER by Pastorelli & Rapkin. Perfect 
order, £5. Many others, all kinds. New Lists on Application. 


A. CLARESON & Co... 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


T. M. F. TAMBLYN -WATTS, 


Scientific Apparatus 
Maker. 


LISTS POST FREE. 
SETTLE, YORKS. 


ASSURANCE COMPANY, LIMITED. 


ICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security Electric 
Lighting Rules Supplied. Liberal Toss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £30,000,000. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


_DENT’S ASTRONOMICAL CLOCKS, 
or SiDEREAL OR MEAN TIME CLOCKS FOR OBSERVATORIES, £21 & UPWARDS. 


= Nature says: ‘‘Messrs. E. Dent & Co. have lately 

introduced a new astronomical clock which should find its 

way into many observatories where an accurate instru- 

ment is required at a moderate cost. For thesum of £21 

they supply a clock with a 10-inch dial, dead-beat escape- 

| Rogan and wooden rod seconds pendulum i in a solid ma- | 
y case ; and after examining the instrument we have | 

= lechation in pronouncing it a marvel of cheapness.” 


Ee. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment ta. H-M. the King. 


Makers 
tory, Greenwich, toa the Pris cipal 
Observatori tories throughout World. Ky 
Only Addresses— 
61 STRAND, 


And 4 ROYAL EXCHANGE, LONDON. 


TYPE-WRITING UNDERTAKEN BY 
BIGALY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, ey de Higher 
Local, thorough acquaintance with Modern Languages) 

Revision, Translation. Scale of charges on ap a") Pas Cam- 
bridge Type-writing Agency, ro Duke Street, Adelphi, W. 


MARTINDALE’S 


PURE CHEMICALS, 
REAGENTS, ano 
APPARATUS 


LABORATORIES and RESEARCH 
AT CLOSEST PRICES. 


Write for List, and Special 
Quotation for Quantities. 


RADIUM BROMIDE 


of 1,800,000 activity 
for immediate supply or on hire. 


W. MARTINDALE, 
Manufacturing and Analytical Chemist, 
10 NEW CAVENDISH ST., LONDON, W. 
Telephone : 1797 Paddington. 


THE IRISH NATURALIST. 
A Monthly agus of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 


Dublin : EASON & SON, Ltp , 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN,MARSHALL, HAMILTON, KENT & CO., Ltd. 


SCIENTIFIC WORTHIES. 


A List of this Series of Steel and 
Photogravure Portraits of Men of 
Science will be sent post free to any 
reader of ‘‘Nature” on application to 
the Publishers. 
ST. MARTIN’S STREET, LONDON, W.C. 


by Dr. 


HARVEY & PEAK 


(By APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers « tes new Apgoratns illustrating Wave Motion, designed and 
. FLEMING 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


u 
in the Christmas Lectures at the Royal Institution. 


| 
PHCENIX | 
y 
_____, 
| ; 
ij 
\ 
} 
| 
= 
hd 
4 


NATURE 


| NoveMBEK 8, 1906 


Pulsometer Eng’ 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Price from 


4:5:0. 


Write for 
LIST F.45. 


Rine Elms lronworks, Reading. 


LONDON OFFICES: 61 & 63 QUEEN VICTORIA STREET, E.C. 


| AN INTERESTING INSTRUMENT. | 


THE NEW 


‘‘DIAL”’ BAROGRAPH, 


or Self-Recording Barometer. 

This is a most useful instrument, and fills a long felt want. It makes an 
interesting record of Barometric Variations, and at the same time readily 
shows (by means of the Dial) the present height of the Barometer. We 
—?_— the reliability of the readings obtained, both past and present. 

he Instrument is of the very best workmanship ‘throughout, and is com- 
pensated for temperature. he Recording Arm and the Dial Hand, 
working by means of our Special Attachment off the same movement, a 
simultaneous action is thereby d. Price, lete in handsome solid 
oak, walnut, or mahogany case, with one year's supply of Charts, Ink, and 
Instructions, £6 15s. 


PASTORELLI & RAPKIN, Ltd. 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS 
(Established 1750), 
Contractors to H.M. Government, 
46 HATTON GARDEN, LONDON, E.C. 
Telephone No. 1981, Holborn. | Telegrams—Rapkin, London. 


STANDARD INSTRUMENTS OF ALL KINDS 
(with Kew Certificates if desired). 
®@" Illustrated Price List Post Free. 


CHARLES GRIFFIN & CO., Lro, PUBLISHERS. 


JUST OUT. “In Medium 8vo. Fully Illustrated. 125. 6d. net. 


AN MANUAL 


MANUFACTURE, PHYSICAL QUALITIES AND 
CHEMICAL CONSTITUENTS OF 
PAPER AND OF PAPER-MAKING FIBRES. 
By R. W. SINDALL, F.C.S., 


Consulting Chemist to the Wood Pulp and Paper Trades. Technical 
Adviser to the Government of India, 1905. 
WITH FRONTISPIECE, 13 PLATES, anv 158 ILLUSTRATIONS. 
CONTENTS 
Introduction—Technical Difficulties to Paper—Rag Papers— 
Esparto—Straw—Notes on te ulp—Wood Pulp Papers— 
Packing Papers—‘‘ Art” Papers—Physical Qualities of Paper—Chemical 
Constituents of Paper—Microscope—Fibrous Materials used in Paper- 
making—Analysis of a Sheet of Paper—The C.B.S. Units—Cellulose and 
its Derivatives—History and Statistics—Dictionary of Chemical Terms— 
Questions—Index. 


JUST OUT. oe Sea Revised. Illustrated. 125. 6d. 


NTERS’ 


COLOURS, OILS, AND VARNISHES. 


A PRACTICAL MANUAL. 
By GEORGE HURST, F.C.S. 


x ‘* The only English work that satisfactorily treats of the manufacture of 
: oils, colours, and pigments.”—Chemical Trades Journal. 


In Crown 8vo. Cloth. With 30 Illustrations. 6s. net. 


THE GLAYWORKER'S HANDBOOK. 


By the Auther of ‘‘ The Chemistry of Clayworking,”’ &c. 
+ “We can th d this handy little book to all our 
readers.” Brick p Trades Journal. 


LONDON: C. GRIFFIN & CO., Lrp., EXETER ST. STRAND. 


JOHN J. GRIFFIN & SONS, Ltd., 


KINGSWAY, LONDON, W.C., 
Make the 


DOLEZALEK 
ELECTROMETER. 


Write for 
Descriptive Circular. 
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STANDARD GONIOMETER. 


| 
| New Model; with double Micrometers reading to 1” of arc, the circle being read by 
| the observer from the eye end of the telescope. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


AWARDED GOLD MEDAL ST. 


LOUIS EXHIBITION, 1 


Telegraphic Address :—* Sphericity, London.” 


904. 
Telephone : No. 1687 North, 


PHYSICAL APPARATUS. 


OUR NEW LIST 
No. 42 N. 


illustrates and describes many of 
the varied types of PHYSICAL 
INSTRUMENTS~ which we 
supply. The illustration shows a 


JOLY’S GAS 
THERMOMETER 


with scale of mirror glass. In this 
constant-volume Instrument a side 
tube and glass stop-cock are pro- 
vided so that the air in the bulb 
may be replaced with other Gas. 


Price £8 0 0. 


DELIVERY FROM STOCK. 


Above List sent post 
free by 


The Cambridge Scientific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 
Awarded 2 Grands Prix at the Milan International Exhibition, 1906. 


JAMES J. HICKS, 


a Rain Gauges 
purpose 


“(peainbad 9783s) LSOd SANDOTVLVI 


10, HATTON GARDEN, LONDON, B.C. 4) 
ao ALL KINDS OF STANDARD METEOROLOGICAL INSTRUMENTS 


OTARDARD MINIMUM THERMOMETER, tn Ont Frame, Tube divided on Stem, 
figuredov Opal Glass Boule. 


MAXIBUB THERMOMETER, Vacuc, on Stand 


TERRESTRIAL ‘THERMOMETER, 00 Stand 


STANDARD BAROMETER, diarteter of Tube, 05 in., on Mahogany Board. - 
SEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


THERMOMETERS tor STUDENT WORK as specially produced for the Laboratories 


As used af al! the Neresrological 
Stations in Unived Kingdom, 
the Colonies and Africa. 

CAMPBELL-STOKES 


SUNSHINE RECORDER, 
With Curtis's Improvements, 
a3 supplied to the Meteorol 
Offer forthew Standard 
Patterh. and fitted on 
ss Discow 
National Antarcue 


Expediuoa, 


AWARDED NINE MEDALS PARIS EXHIBITION, 1900, 


of the Royal College of Science and City*and Guilds Institute. 


+ — = 4 
| 
| 
| 
| 
| 
OLDER OF THE LARGEST STOCK OF CLIBICAL THERMOMETERS THE WORLD | 
STANDARD MAXinUM Frame, Tube dived on Stom, 
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MACMILLAN & C0.’S BOOKS FOR STUDENTS OF CHEMISTRY. 


PRACTICAL 
CHEMISTRY. 
Globe 8vo. 2s. 6d. 

a» Ad the subjects included in the new syllabus in Chemistry 
for the Matriculation Examination of the University of London 
are dealt with in this book. 


AN INTRODUCTION to the STUDY 
OF CHEMISTRY. By Prof. W. H. PERKIN, Jr., 
BEVAN LEAN, D.Sc., B.A. (Lond.). 

A PRIMER OF CHEMISTRY. By 

INORGANIC CHEMISTRY for BE- 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JoszrpH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. _—_ ar Sixth Edition, thoroughly 
revised. Fcap. 8 


INORGANIC. ‘CHEMISTRY FOR 


ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 


A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A. HARDEN. 
8vo. Vol. I. The Non-Metallic Elements. New and 
Revised Edition. 215. net. Vol. II. The Metals. 315. 6d. 
Vol. III. The Chemistry of the Hydrocarbons and their 
es or Organic Chemistry. Parts II., IV., and 

+, 21s. each. Part III., 18s. 


INTRODUCTORY CHEMISTRY for 


INTERMEDIATE SCHOOLS. By L. M. JONES, 
B.Sc. Globe 8vo, 2s. 


ELEMENTS OF QUANTITATIVE 


ANALYSIS. By G. H. BAILEY, D.Sc., Ph.D. 


Globe 8vo. 4s. 6d. 
QUALITATIVE 


EXERCISES 


By G. C. DONINGTON, M.A. 


TABLES FOR 
CHEMICAL ANALYSIS, ARRANGED FOR THE 
USE OF STUDENTS. By Prof. A. LIVERSIDGE, 
M.A., LL.D., F.R.S. 2nd Edition. Super Royal 8vo, 
45. 6d. net. 


AN INTRODUCTION TO THE 


SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
MAN F.LC., F. C.S. -, &c. Second Impression. 


Crown 8vo. 

PRACTICAL INORGANIC CHE- 
MISTRY. ByG.S.TURPIN, D.Sc. Globe 8vo, 2s. 6d. 

LESSONS IN ORGANIC CHEMIS- 
TRY. By G.S. TURPIN, D.Sc. 2s. 6d. 

A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. §8vo, 16s. 

INORGANIC CHEMISTRY. By Prof. 


I. REMSEN,. Crown 8vo, 6s. 6d. 

ORGANIC CH By Prof. 
I. REMSEN. Crown 8vo, 6 

The ELEMENTS of “CHEMISTRY. 
By Prof. I. REMSEN. 11th Impression. Feap. 8vo, 2s. 6d. 

COLLEGE TEXT-BOOK of CHE- 
a By. Prof. I. REMSEN. Extra Crown 8vo, 

A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
With a Preface by Sir H. E. Roscoz, F.R.S. Eighth 
Edition. Globe 8vo, 2s. 6¢. Questions, 35. 


MACMILLAN AND CO., LTD., LONDON 


IN |} PRACTICAL CHEMISTRY. By R. 


ABEGG and W. HERZ. Translated by H. T. CAL- 
VERT, B.Sc. Crown 8vo, 6s. 

THEORETICAL CHEMISTRY from 
THE STANDPOINT OF AVOGADRO’S RULE AND 
THERMODYNAMICS. By Prof. WALTER NERNST, 
Ph.D. 8vo. 15s. net. 

The PRINCIPLES ot INORGANIC 
CHEMISTRY. By Prof. WILHELM OSTWALD, Ph.D. 
Translated by ALEX. FINDLAY, M.A., Ph.D., D.Sc. 
Second Edition. 8vo. 18s. net. 

PRACTICAL .|ORGANIC CHE.- 
MISTRY FOR ADVANCED STUDENTS. By 
Prof. JULIUS B. COHEN, Ph.D. Globe 8vo, 3s. 6d. 


THEORETICAL ORGANIC CHE.- 
MISTRY. By Prof. JULIUS B. COHEN, Ph. D. Gl. 8vo, 6s. 


AN EXPERIMENTAL STUDY OF 
GASES. By Prof.M. W. TRAVERS. 8vo, Ios. net. 

THE GASES of the ATMOSPHERE. 
By RAMSAY, F.R.S. Third Edition. Extra 

rown dvo, 6s. net. 

A DICTIONARY OF CHEMICAL 
SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 

PRINCIPLES OF INORGANIC 
CHEMISTRY. By HARRY C. JONES, Associate 


Professor of Physical Chemistry in the Johns Hopkins 
University. 8vo. 17s. net. 


ELEMENTS OF PHYSICAL CHE- 
MISTRY. By Prof. HARRY C. JONES. 8vo. 17s. net. 


ELEMENTS of INORGANIC CHE- 
MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 60. 


CHEMISTRY OF THE PROTEIDS. 
By GUSTAV MANN, M.D. (Edin.), B.Sc. (Oxon.). 
Based on Professor Otto Cohnheim’s ‘*‘ Chemie der Eiweiss- 
kérper.” 8vo. 155, net. 


The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By Prof. WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 


MANUAL of PHYSICO-CHEMICAL 


MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 75. net. 


INTRODUCTION TO PHYSICAL 


CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D., F.R.S. Third Edition. 8vo, ros. net. 


LABORATORY MANUAL EX- 
PERIMENTS TO ILLUSTRATE THE ELEMEN.- 
TARY PRINCIPLES OF CHEMISTRY. By H. W. 
HILLYER, Ph.D. Medium 8vo, 4s. net. 


CHEMICAL TECHNOLOGY AND 
ANALYSIS OF OILS, FATS, AND WAXES. By Dr. J. 
LEWKOWITSCH, M.A., F.I.C., &c. In Two Volumes. 
With 88 Illustrations and numerous Tables. Third Edition. 
Entirely Rewritten and Enlarged. Medium 8vo, 36s. net. 


LABORATORY COMPANION TO 
FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH, M.A., F.LC. 8vo, 6s. net. 

SYSTEMATIC SURVEY OF THE 


ORGANIC COLOURING MATTERS. Founded on 
the German of Drs. G. SCHULTZ and P. JULIUS. 
Second Edition. Revised throughout, and greatly en- 
larged. By Prof. ARTHUR G. GREEN, F.L.C., F.C.S. 
Royal 8vo, 21s. net. 
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WE BUY 


RARE ORES 


Titanium 


IN TON LOTS 


Molybdenum 


Tantalum &c. 


COLOURED 
STONES 


Sodalite 
Rhodochrosite 


Iceland Spar 
Tourmaline 


Topaz 
Turquoise Matrix &c. 


MINERAL Gold in Quartz Silver Native 
Petzite Nagyagite yargyrite erargyrite 

SPECIMENS Sylvanite Dyscrasite Proustite Bournonite 

CRYSTALS Calaverite Argentite Stephanite Mimetite 


-J@- Mail samples should accompany offer. 


FOOTE MINERAL COMPANY, SPECIMENS. PROSPECTORS' SETS. 


Dept. F., 107 N. 19th Street, Philadelphia, Pa. 


Samples identified without charge. 


Established 1876. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Serie-, 50 Slides in each. Price £1 16. per Series; 
adapted for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thylosex, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo- sac Stru ture, Pollen Tubes, Botry:' ium, 
(Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Rhodophycee ; Perono-pora, Saccharomyces, Claviceps, Puccinia, Authe- 
ceros, Pilularia, Marsilea, Isoetes Psilotum, Selaginella, Pinus, 

@@ Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and | Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 
RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actino: pbzrium, 
Vorticella, Stentor, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. 

pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Price rs. per Tube, Post Free. Helix | 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved) ; Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


WATKINS & DONCASTER. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 

SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OP P INSECTS, BIRDS’ EGGS AND SKINS. 
GPUSIRASTT.—Sneeeee for Nature Study, Drawing 
asses, &c. 


Birds, Mammals, and by First-class 
orkmen true to Natu 
All Books and on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
oe CATALOGUE (102 pp.) POST FREE. 


MINERALS. 


Some Recent Additions to Stock. 
From Cornwall: BOURNONITE, TETRAHEDRITE, PHARMACOSIDERITE, 
SCORODITE, &c. 
From Japan: FINE TOPAZ and ORTHOCLASE CRYSTALS. 


Specimens sent for Selection. 


| Cabinets, Geologists’ Hammers and Chisels, Glass-Capped 


Boxes, Trays, W and Glass Models o Mei ne and 
all Requisite Apparatus for Geologists and Mineralogists. 


NEW CATALOGUES POST FREE, 


| THOMAS D. RUSSELL, 78 Newgate Street, London, E.C. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 


Stock of over 19,000 Specimens of Weapons, Impl 

Dress, Idols, Musical nstruments, &c., &c., used by all the Races of 
Mankind, for sale at very low prices. Ail o bjects guaranteed goenmee. 

Trophies ‘of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4@. monthly, 3s. 6d. 

yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE is ‘“ PHusis,” LONDON. 


& s. d.|ToattPraces Aproap:— s. d. 
Yearly 1 8 o| Yearly + r10 6 
Half yearly - om 6) Half-yearly os 6 
Quarterly © 7 6| Quarterly. 8 


Editorial 


CHARGES FOR ADVERTISEMENTS. 
4s. 
*Three Linesin Column. . o 2 6/ Quarter Page, or Half 
ne Sixteenth Pa; e, or ighth Col. 10 o 
One Eighth Page, or ae | Halfa Page, or a Columa iia 
Column o18 6) Whole Page . + 6 60 


* The first line being in heavy type is charged for as eo Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST, MARTIN’S STREET, LONDON, W.C, 


a: 
4 
4 
“acl 
2 
| 
4 
4 


NATURE [ NovemBeR 8, 1906 


GAIFFE IMPROVED 
WIMSHURST MACHINE. 


A Standard Instrument for Laboratory and 
Research Work. Gives absolutely uniform con- 
tinuous current for X-Rays, High Frequency, 
Wave Current, &c. No enclosure (works in open 
air), no spindle, no sectors. Plates are readily 
detachable. 


Descriptive Pamphlet gratis on application from the 
Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY 
ASSOCIATION, 


228 GRAY’S INN ROAD, LONDON, W.C., 
where the apparatus may be seen working. 


INDUCTION COIL. 


Specially designed for X-Ray Work, &c. 


FULL PARTICULARS ON REQUEST TO 


W. WATSON & SONS, 


313 High Holborn, 
London, W.C. 


AND AT 


Edinburgh & Birmingham. 


X-RAY TUBES. 


Being the original makers of ‘‘X”-Ray Tubes in England, 
we are able to supply tubes of the highest standard. 


We therefore respectfully solicit your enquiries regarding 
our stock of the following :— 


Tubes with Water-cooled Anodes, in which the 
water is in DIRECT CONTACT with the metal. 

Heavy Anode Tubes, fitted with our Patent Osmosis Regulators. 

Bianodal Tubes, with or without our Osmosis Regulators. 

Our Special Therapeutic Tubes, made of lead glass, with windows of soda glass. 
We can supply these tubes made with windows varying in sizes from }” to 3’. 


Rectifying ‘“*X”’-Ray Tubes. Rectifiers. TUBES TO DOCTORS’ OWN DESIGNS A SPECIALITY. 
Ondoscopes. Radium Clocks. 


A. C. COSSOR, 54 FARRINGDON ROAD, LONDON, E.C. soss7‘ccnr. 


Gold and Silwer Medals Awarded St. Louis Exhibition, 1904, 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


“THE SERVICE.” 


Will not get out of Adjustment. Easy to Clean. 
Easy to Handle. Lightest Glass Made. 
_ Powers 4, 6, 8, 10, 12. 
Lilustrated Pamphlet Post Free. 


J. H. DALLMEYER, LTD., 


25 NEWMAN ST., LONDON, W. 
Makers of the Celebrated Dallmeyer Lenses. 


at 7 & 8 Bread Street Hill een Victoria Street, in the City of London, and published by MAcmtltan 
C., and Tue Company, 66 Fifth Avenue, New York.—Tuurspay, November 8, 106. 


Printed by Ricnarp CLay anv Sons, LimtTED, 
aun at St. Martin's Street. London, Ww. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE | 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.""— Worpswortu. 


No. 1933, V OL. 75] 


THURSDAY, NOVEMBER 15; 1906 [RICE SIXPENCE 


a Registered as a Newspaper at the General Post Office.] 


Rights are Reserved. 


NEWTON & CO.’S 


“DEMONSTRATOR’S” LANTERN. 
The most simple 


FOR LIMELIGHT OR ELECTRIC. 
and efficient 


With Prism for Erecting, 
and for Vertical Projection. Single Lantern 
Price £10 10s. yet constructed 

for general 
8 FLEET ST., scientific work. 


THIS SEASON'S 
CATALOGUE OF 
SLIDES, &c., 

POST FREE. 


REYNOLDS & BRANSON, 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 120 
lllustrations, free on application. 

DesiGNs OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


LINEAR 
THERMOPILE 


with small thermal 


capacity and 


constant zero. 


iON 


JOHN GRIFFIN SONS, 


NEGRETTI & ZAMBRA’S 


DICHROISCOPE. 
Actual 


For testing the genuineness of precious stones 
and for demonstrating in Crystallography. 


Full particulars free by post on 
application to 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, LONDON, E.C. 


KINGSWAY, LONDON. 


Branches—45 Cornhill and 122 Regent Street. 
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THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal... Cuaries A. Keane, M.Sc., Ph.D., F.1.C. 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the ———— of 
those engaged in CHEMICAL, METALLURGICAL and EL CTRICAL 
INDUSTRIES and in trades associated therewith. 


Also preparation for the B.Sc. Examination of London 


A.K M.Sc. Ph.D., F.1.C.,and 
: HARLES EANE, Coy a 
Chemistry H. Burrows, A.R.C.S., Ph.D., F.1 C. 
Physics ... R. S. Wittows, M.A., D.Sc. 
Metallurgy C. O. Bannister, Assoc. R.S.M. 
Mathematics G. M. K. Leccerr, B.A. 


Every facility for special and advanced practical work in well-equipped 
aboratories both i.. the afternoon and evening. 


For details cf the Classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


‘UN IVERSITY OF LONDON. 


INAUGURAL BY PROFESSOR OF 
OTOZOOLOG 

Mr. E. A. MINCHIN, the recently Professor, of Proto- 
zoology, will deliver his Inaugural Lecture on ‘‘ The Scope and Problems 
of Protozoology”’ ont November 15, 1906, at at the! University, 
South Kensington, S.W. The Rt. Hon. the Eart or Etcin, 
Secretary of State for the Colonies, will take the Chair. The public wili 
be admitted to the Lecture by tickets, obtainable on application to the 
undersigned. 


P. J. HARTOG, Academic Registrar. 


AGRICULTURAL COLLEGE, 
ASPATRIA, CUMBERLAND. 


Close to Seaside and Lake District. 
Situated in one of the finest Stock-raising Districts of the Country. Six 
farms, dairy, and workshops. 
Principal— 
J. SMITH HILL, B.A., B.Sc. (Lond.), Assoc. Surveyors’ 
Institution. 


UNIVERSITY OF GLASGOW. 


The UNIVERSITY COURT of the UNIVERSITY of GLASGOW 
ey proceed to appoint the following ADDITIONAL EXAM- 


(a) EXAMINER in ZOOLOGY for Degrees in Arts, Science, and 
Medicine: The appointment wlll be for three years from January 1, 1907, 
at an annual salary of £50, with hotel and travelling expenses in addition. 

(2) EXAMINER in PHYSIOLOGY for Degrees in Medicine and 
Science. The appointment will be made in the first instance for a period 
of two years from January 1, 1907, but the Examiner appointed will be 
eligible for Hoe pony quae for a further period of two years. The annual 
salary attached to the post is £50, with hotel and travelling expenses in 
addition. 

Candidates should lodge twenty copies of their application and testi- 
monials with the undersigned on or before December 22, 1906 

ALAN E. CLAPPERTON, Secretary University Court. 

University of Glasgow. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CoLEG PRIFATHROFAOL DEHEUDIR CymMRU A Mynwy. 


The Council of the College invites lications for the post of } Beanae 
STRATOR and ASSISTANT LECTURER in GEOLOGY 

Further particulars may be obtained from the undersi 
applications, with testimonials (which need not be printed 
on or before Thursday, November 22, 1906. 


J. AUSTIN JENKINS, B.A., Registrar. 


» to whom 
must be sent 


October 20, 1906. 


SOUTH AFRICAN COLLEGE, 
CAPETOWN. 


WANTED, a LECTURER in MECHANICAL ENGINEERING, 
‘with experience in workshop practice and in the running and testing of 
Prime Movers. Further iculars may be had on application to the 
Agent-General for the Colony of the Cape of Good Hope, roo Victoria 
Street, Westminster, London. 

Applications must be f rwarded direct to the Recistrar, South African 
College, Capetown, and should reach him not later than December 26 next. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N, 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., » Principal. 
COACHING 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY- for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
oa and MICROSCOPY for INSTITUTE OF CHEMISTRY 
E 


. Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Council, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E,C. 
TO SCIENCE AND MATHEMATICAL 


MASTERS.— January (1907) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schools 
should apply at once, giving full details as to qualifications, &c., to 
Messrs. Smitx, Power & Smitu, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, London. Immediate notice of all 
the best vacancies will be sent. 


WEST SUFFOLK EDUCATION 
COMMITTEE. 


SCHOOL OF ART. 


WANTED, an ASSISTANT ART MASTER for the Bury St. 
Edmunds School of Art. The successful Candidate will be required to 
devote about 16 hours per week to teaching, principally elementary subjects, 
and the rest of his time to private study. Travelling (locomotion) expenses, 
and an allowance when out on County business for the night, wili be 
allowed. Salary, 480 per annum. Applications, together with copies of 
three recent testimonials, to be sent on or before Friday, November 30 
next, to the undersigned, from whom further particulars may be obtained. 


FRED. R. HUGHES, Secretary. 


COUNTY BOROUGH of TYNEMOUTH. 


EDUCATION COMMITTEE. 


WANTED, for January 8 next, an ASSISTANT MASTER qualified 
to take Latin and Junior English in the Municipal Secondary School, 
Coach Lane, North Shields. 

Candidates should be Graduates in Classical Honours at Oxford or Cam 
bridge, and have had at least two years’ experience in teaching. Salary, 
4150 per annum, rising by £10 annually to £200. 

Applications to be forwarded not later than November 21, 1906, t 
E. B. SHarpLey, Esq., Secretary, Education Offi.e-, Town Hall, North 
Shields. 

November 2, 1906. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES). 
PROFESSORSHIP OF AGRICULTURE. 


The Council invite applizations fur the post uf PROFESSOR OF 
AGRICULTURE at the above College. 

Applications, together with 70 printed copies of testimonials, must reach 
the undersigned, from whom full particuiars may be o! » not later 
than Wednesday, December 5, 1900. 

J. H. DAVIES, M.A, Registrar. 


An Honours B.Sc. of London UniVersity is 
prepared to give tuition either by correspondence or, otherwise in an’ 
around London.—Apply No. 1933, c/o NATURE. 
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* AN IDEAL PRESENT. | 


The “TRIPLEX” BAROGRAPH 


is the very latest and most Complete Instrument 
yet placed upon the market at a moderate price. As its name 
implies, it consists of three parts, the record drum, aneroid dial, 
and clock, thus providing a record of the Barometric variations, 
the present reading of the Barometer, and the time of day. The 
workmanship and finish are of the best, and the whole instru- 
ment is handsomely mounted ina solid oak,walnut, or mahogany 

case with bevelled edge plate glasses and chart drawer. __ 

ice complete, with a year’s supply 

a Charts, Ink, and Instructions, £8 


MANUFACTURERS : 


PASTORELLI & RAPKIN, Ltd., 


Actual Makers of all kinds of Meteorological 
instruments, 
1730, Contractors to H.M. Govt., 
46 HATTON GARDEN, LONDON, E.C. 
wa Illustrated Price List Post Free. 


Dimensions, 
20” x 10” X 10 


“[ECHNICAL” SERIES of PHYSICAL APPARATUS. | EOR PRIZES OR PRESENTS: 
Prof. HARTL’S | THE TECHNICAL COLLEGE SET. 


OPTICAL DISC ConTEnts— 


(All our best 
POLARISING APPARATUS, 


Electrum) 
4-inch Bow Pen- 
cil Compass, with 
knee joints and 


nut and bolt 

needle point, ink 

covering all the important point and length- 

experiments in ening bar ; 5-inch 

I T. der ; Ink, Pencil, 

See Naturg, Aug. 2, page 338. gee 

Send for Illd. Descriptive Pamphlet — 2 Drawing Pens ; 

‘ree from the Sole Agents for U.K. @ hil ~ 

Colonies Price complete, &2/~ Gace, & spare Needles. 


A. GALLENKAMP & co., tta., W. H. HARLING, 


Instrument Manufac 


47 Finsaury PAVEMENT, LONDON, E.C.; AND AT GROSVENOR Works HACKNEY. 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. Established 1851. 9m" Illustrated Catalogue (covering all kinds) Gratis. 
FOUR EXPERT OPINIONS ON| == - 
BROM.,. 
BAUSCH & LOMB’S RADIUM. ‘ PUR.) 
MICRO-OBJECTIVES. 200 Milligems. of 
0 Mr. F. SHILLINGTON SCALES, B.A., F.R.M.S. (Microscopical in Stockin =“ 
Editor of Knowledge and Scientific News), says July Lone 4, 24, 5, and 10 1,800,000 
S, of that Journal :— tee. deine units strength. 
IMMERSION OBJECTIVE. mg. tubes 
Messrs, A. E. Staley . have sent me, for examination, a new ees i 
ture of 13, made by the Bausch mb Optical Co. . . . the lens ; - 
under notice I can speak highly. Its definition is excellent. And its Ss anium, La 
my working distance ample. I have tested it on some difficult spirilla, hane 2/- rg per oz. 
as — as in more theoretical ways, and was much pleased with its Zine Sulphide, ae on oul or deep orange, 5/- tube, 2/6 half 
tube. Rad. Residue, per tube. Polonium, 21/- per 
Dr. B. writes : “I have taken some pains to test the Bausch & Lomb gram ; 11/- }-gram. 
1-12th Oil Immersion Objective you sent me, against an English Objec- Calcium Metal, 9'3 to 99°6, 1/- oz., 12/- per Ih. ; af Ibs. 
+d tive of same power, but corrected for long tube—the Bausch & Lomb special rate. Also Powder and Shavings. Flexible Sand- 
iL is undoubtedly the better lens—it is a very fine specimen indeed, there- stone, 5/- to 50/-. (See Nature, June 23, 1904, p- 185). 
fore I am keeping it, and enclose bank draft.” if per (special), 
onaz bad onaz and, i/- per oz. 
n ae D. writes: ‘ The colour corrections and suaieing govt of your Diamond Chips ana an 1 per carat (be-t quality). 
y, igh power Objectives are perfect, and compare very favourably with Bar. Plat. Cyan., for screens, 3/- gramme, 60/- 0z. Crystals, 
the high-priced objectives made in Europe. 4/- gramme ; Screens, 9d. per square inch. Carborundum, 
th Dr. S. writes : Speaking of your High-Power Objectives 1-12th Oil 
Immersion. It is extremely perfect in every detail of my tests, and Spintharisco’ s (special), ‘30/- ‘31 I= 15/-, 10/6 and 7/6. 
they are very severe, I assure you. If you are yourself a microscopist, Thorionite Golam 4/- per oz Typical Cubes, all picked 
you will appreciate that I tell you I counted the dots in ‘ Amphipleura and } in. diameter, 9/- per oz. ; }in., $ in. and above, at from 
Pellucida’ 1/100,000th of an inch, quite easily even with green light, 1/* to 4/- a cube. C per gramme. 
rer oe actual theoretical limit of visibility. It is one of the finest Lithium Metal, 6/- per gramme. 
’ djectives I have ever tested. Rubidium, Tantalum, Germanium, Czsium, Beryllium, 
3). Prices: 15 /- 30/- 100/- 160/- Voleanic Dust from Vesuvius, 4/2 per tube. 
Corrected for 160 m/m Tube Length. Selection of Minerals in boxes, 2/6, 5/6, 10/6, and 21/-. 
F oa pe- NEW and EXTENDED EDITION of TABLE of RARE 
Write for Illustrated Microscopical Catalogue (84 pp.), 3 Stamps to BLEMENTS, giving full scientific particulars, od. 
i. cover postage, to the Sole Representatives of the BAUSCH & LOMB 
OPTICAL CO., for U.K. and Colonies, ALL POST FREE. 
ter A. E STALEY & CO Professional Men, Universities, Schools, &c., allowed special terms. 
eges, ools ogy, 
is 19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. & 73 DUKE ST., GROSVENOR $0., LONDON, W._ 
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OXFORD UNIVERSITY PRESS. 


HERMANN von HELMHOLTZ. 
By Professor KOENIGSBERGER. Translated by 
Francis A. WELBY. With a Preface by Lorp KELVIN. 
With 3 Portraits. Royal 8vo. 16s. net. 


In the historical record of science the name of Helmholtz 
stands unique in grandeur, asa master and leader in mathe- 
matics, and in biology, and in physics. —LORD KELVIN in the 
Preface. 


ANNALS OF BOTANY. 


Edited by ISAAC BAYLEY BALFOUR, M.A., M.D., 
F.R.S.; D. H. SCOTT, M.A., Pa. D., F.R.S.; W. G. 
FARLOW, M.D., assisted by other Botanists. 

The Subscription Price of each volume is £1 10s. payable in 
. Intending subscribers should send their names, 

with subscription, to Mr. Henry Frowde. 


Vol. XX. No. LXXX. With 12 Plates, 3 Diagrams, 


de 


and 3 Figures. 14s. 
CONTENTS: 
Prain, D.—A Review of the genera Meconopsis and 
Cathcartia. 


Sewarp, A. C.—Anatomy of Lepidodendron aculeatum, 
Sternb. 
JEFFREY, EpwarD C.—The Wound Reactions of Brachy- 


CarL ZEISS, JENA. 


BRANCHES :— 
LONDON-29 MARCARET ST., RECENT ST.,W. 


Berlin. 


MICROSCOPES 


Suitable for every 
Class of Scientific and 
Technical Research. 


PHOTO- 
MICGROGRAPHIC 


PROJECTION 
APPARATUS. 


Frankfort o/M. Hamburg. Vienna. St. Petersburg. 


Write for Illustrated Catalogue ‘‘Mn"’ post 
free on application. 


phyllum. 

Hitt, ArtHurR W.—The Morphology and Seedling | 
Structure of the Geophilous Species of Peperomia, | 
together with some Views on the Origin of Mono- | 
cotyledons. 

RoBERTSON, AGNES.—The “ Droppers” 
Erythronium. 

Hoim, THEODORE.—Bartonia, Muehl. 
Study. 

Peirce, J.—Studies of Irritability in Plants. 


Notes. 


THE FACE OF THE EARTH 
(DAS ANTLITZ DER ERDE). By EDUARD 
SUESS. Translated by Hertua B. C. SoLas, under 
the direction of W. J. SoLtas. Vol. II., royal 8vo, cloth, 
with 3 maps and 42 other illustrations. 255. net. 

NATURE.—“ We renew our congratulations to the trans- 
lator on her admirable rendering of this great work. Prof. 

Suess’s eloquence depends on his ideas and his poetical imagery, 

and thus his writings suffer less by translation than those of 

most men.” 


HANDBOOK OF FLOWER 
POLLINATION ; based upon Hermann Miiller’s 
work, ‘* The Fertilisation of Flowers by Insects,” By 
Dr. PAUL KNUTH. Translated by J. R. AINSwoRTH 
Davis, M.A. Vol. I., royal 8vo, cloth, with 81 figures 
in the text. Cloth, 18s. net ; morocco back, 21s. net. 


AN INTRODUCTION TO LOGIC. 


By H. W. B. JOSEPH. 8vo, cloth. 9s. 6d. net. 


of Tulipa and 


An Anatomical 


London: HENRY FROWDE, Oxford University Press, 


Amen Corner, E.C. 


RADIUM ON HIRE. 


(Activity 1,800,000 units.) 


Fluorescent Screen, Electroscope, &c., and 
Lantern Slides suitable for Lectures. 


Radium Pendant Microscope with Radium, 2/6 
Scintilloscope, full size, 7/6 
Self-Luminous Radium Screen, 5/- 
Certificates of Radio-activity, 5/= each sample. 
Electroscopes for the Lantern, 7/6 

Post free within United Kingdom. 


F, HARRISON GLEW, Patentee, 
Radiographer (Silver Medallist, Paris, 1900), 
156 Clapham Rd., London, S.W. 


LIQUID AIR ano LIQUID HYDROGEN, 


Dr. HAMPSON’S ALR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 

easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
bi bigh and 8 inches in diameter. 

fe begins to liquefy air in from 6 to 10 minutes after the admission of air 
at from 150 to 200 atmospheres pressure, making over a litre of liquid per 
hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 


which requires no filtering. 
The operator has only one gauge to watch and one valve to control. 


HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 
apparatus of the same description manufactured under 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd, 


(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 


wie 
| 
| 
t 
d 
| 
} =. 
| = 
sy 
® 
} 
| 
2 
OD OD ODD OD AD AD AD AD AD AD AL 


d pat 
nere iD 
parts 
inches 


of afr 
id per 


liquid 


iS W. 


arcial 
der 


td., 


NOVEMBER 15, 1906] 


NATURE xxix 


A Series dealing with the Lives and Works of 
famous English Scientists. 


ENGLISH MEN OF SCIENCE 


Edited by Dr. J. REYNOLDS GREEN, 
Cloth, 2s. 6d. net per volume. With Photogravure 
Frontispiece. 

LATEST VOLUME. 


SIR WILLIAM FLOWER. 
By R. LYDEKKER, F.R.S. 
PREVIOUS VOLUMES. 
HERBERT SPENCER. 


By Prof. J. A. THomson, M.A. 


“* After the great Autobiography there is no book in the language 
which gives a better conception of the philosopher and his work or 
gives it more pleasantly.” —Airmingham Post. 


JOSEPH PRIESTLEY. 
By Dr. T. E. THorpg, F.R.S. 


“An able and lucid account. . Prof. Thorpe is to be con- 
gratulated on an excellent piece of work.” —Tribune. 


GEORGE BENTHAM. 
By B. Daypon Jackson, F.L.S. 


‘* An animated and interesting record . . . A noteworthy acces- 
sion to the popular series in which it appears.” —Scotsman. 


Other Volumes in preparation, 


Please write for Prospectus, and for a copy of Dent's 
ILLUSTRATED AUTUMN LIST in colours. This contains 
particulars of forthcoming volumes, and is sent 

. post free from 


J. M. DENT & Go., 28 Bedford St., London, W.C. 


W. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to*1 mm. £6 |0 
» 70 
» 


8 


i BELMONT ST., CHALK FARM, LONDON, N.W. 


THE SOUTHPORT ENLARGING, COPYING, 
AND REDUCING TABLE ano EASEL 


Enables you to . 
copy or produce Made in | in 
the most perfect all Bromide 
enlargements, by 
lantern or day- 
light, of nega- 
tives from 
quarter-plate up 
to 15X12, or 
larger, with the 
greatest ease, 
including the 
most difficult 
scientific 
subjects. 


paper sizes. 


4 


| The most compact and efficient 
photographic accessory made. 
| There is nothing else like it. 


DESCRIPTIVE PAMPHLET 
POST FREE. 


DIREGT READING CYMOMETERS. 


DESIGNED BY 
Dr. J. A. FLEMING, F.R-:S., 
FOR THE MEASUREMENT OF 


ELECTRIC WAVES, CAPACITIES, INDUCTANCES, &c. 


For full Particulars, Instructions and Prices of New Patterns, apply for List 15. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, ip. 


TYSSEN STREET, DALSTON, LONDON, N.E. 
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Sale by Auction. SECOND-HAND INSTRUMENTS. 
1061 Wateon Van with mechanical 
BRITISH LEPIDOPTERA. and fine adjustment to substage ... 
TUESDAY, NOVEMBER 20, aT 12.30. er complete with eyepieces, 
| 2036 Mountain Transit Theodolite, 2)”, by CASELLA 10100 
MR. J. C. STEVENS will Sell by Auction, 547 Astronomical Transit, by Cooke & Sons, York 35 00 
at his Rooms, 38 King Street, Covent Garden, London, W.C., the M th Wk d 
Collection of British Lepidoptera formed b Paymaster-i -in-Chief any others, all kinds and makers. List free. 
Gervase F. Mathew, Royal Navy, F.L.S., F.E.S., &c., containing Cc. BAKER, 244 HIGH HOLBORN, LONDON, 
many rare species and varieties in fine condition. 


On view the day prior from 1.30 to 5. .30 and morning of sale. Catalogues 
on application. | 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and G LA Ss B L O W/ N G.» 


| 
| 
| 
ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLA: WING 
Geology. Price 6d. | carried out quickly and correctly at Moderate Charges 
| 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD Any form of Glass Apparatus repaired. 
PRAEGER, B.A. Demonstrations given here, or at Colleges, &c. 


Annual Subscription, 5s. Post Free to any Address. 
Dublin : EASON & SON, Lrp., 40 Lower Sackville Street H. 


ACTUAL MARES of yn KINDS of X-Ray, Geissler and Vacuum 
~ Tubes, Mercury Pumps, High Freqeeney Electrodes, la 


(to which Address Subscriptions should be sent). | 
London : SIMPKIN,MARSHALL, HAMILTON, KENT & CO., Ltd. | 


WEIACMILLAN Co.’S LIst. 


NEW VOLUME NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 
FULLY ILLUsTRATED. To BE COMPLETED IN TEN VOLUMES. 8vO. PRICE 17s. NET EACH. 


VOLUME I. 
PROTOZOA, | COELENTERATA AND CTENOPHORA. 
By Professor Marcus Harroc, M.A. (D.Sc. Lond.). | By Professor S. J. Hickson, M.A., F.R.S. 


By Icerna B. J. SoLtas (B.Sc. Lond.). By Professor E. W. MAcCBRIDE, M.A., F.R.S.4 


THE FIELD.—‘* The book can be in the strongest manner recommended to those for whose benefit it has been written. 
We know of no work from which a more truly scientific account of the Protozoa, Echinodermata, and other lower forms of animal 
life could be gained.” _ 


THE LIFE OF ANIMALS. The Mammals. With 15 Fall-page Colow Fieve 


_and many other Illustrations. Extra crown 8vo. 8s. 6d. net. 


THIRD EDITION NOW READY. 


SCIENTIFIC LECTURES. corp avesury. 6s. net. 


PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘‘ Malay Magic,” &c., and CHARLES OTTO BLAGDEN, M.A. 


__ With numerous Illustrations specially taken or the Work. Two Vols. 8vo. 42s. net. 
THIRD EDITION NOW READY. 


A HISTORY OF CHEMISTRY FROM EARLIEST TIMES TO 


THE PRESENT DAY, being also an Introduction to the Study of the Science. 
By Professor ERNST VON MEYER, Ph.D. Translated by GEORGE MeGOWAN, Ph.D. Third Edition, with 


6d. 
SCHOOLMAS TER.—** We have nothing but praise for this book, for it demonstrates quite clearly that trigonometry is 
eminently a Practical subject, and therefore can be made interesting. . The book should have a great sale.” 


PORIFERA (SPONGES). | ECHINODERMATA. 


BRITISH ASSOCIATION MEETING IN SOUTH AFRICA, 1905. 


DISCUSSION AT JOHANNESBURG ON THE 


TEACHING OF ELEMENTARY MECHANICS. 


by C. E. ASHFORD, M.A., on ‘‘ The Teaching of Mechanics by Experiment,” read at the York Meeting of the British 
Association, 1906. 8vo. 25, net. 


FIFTH EDITION READY NEXT TUESDAY. 


NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 


SCIENCE. sy SYDNEY LUPTON, M.A., F.C.S. Feap. 8vo, 3s. 60. 
MACMILLAN & CO., LTD., LONDON. 
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PETROGRAPHY & GEOLOGY. 


NEW COLLECTIONS OF LANTERN SLIDES. 


. Representing the micro-photos of the plates of the latest edition of 
H. Rosenbusch's and E. Wiilfing’s text-book, “ Mikroskopische 
Roe Vol. I., Parts I. and Il. 

Rosenbusch-Collection A (Plates IV.-XVI., Vol.: I. Part I.), 
showing growth of opm, inclusi aggreg deformations, 
&c. ; 76 slides 106 Marks 

Rosenbusch- Collection B (Plates L.-XII., Vol. I. Part II.), 
showing the rock-forming minerals ; 72 slides’ «. 100 Marks 

In connection with these we remind readers of the natementdea’ 
collections of lantern-slides showing ‘‘the mode of occurrence o 
rock-forming minerals,” ‘the microstructure of the rock-forming 
minerals,” ‘‘ the structures of rocks,” &c. (see our advertisement in 
former numbers). 

. The New Collection of Slides for the illustration of the study 
of Earthquakes, arranged by Dr. A. Sieberg (Strassburg) ; showing 
not only the effects of the mode of 
investigation ; seismometer, sei &c., &c.; the 
collection consists of 75 slides . 105 Marks 

. Geological Relief-maps of engebirg e on the 

hine ” and the ** Vosges Mts.” ust been con: acted : ; they 

are carefully coloured ae neatly oa Prices: Siebengebirge, 
Marks; Vosges 60 Marks, with cap showing the distri- 
bution of former Saleen, 90 Marks. ' Ask for special bulletin. 


Collectiqns, of. Minerals, Fossils, Meteorites, purchased for cash 
or 7 exchanged. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


EsTaBLIsHED 1833. ESsraBLisHEv 1833. 


CLARKE & PAGE, Specialists in Microscopy. 
104 LEADENHALL STREET, LONDON. 

STUDENTS’ MICROSCOPES (New Models). 

Stand, Coarse and Fine Adjustments, Double Mirror, Objectives 

(2 in., ‘and excellent dividing 1 in., 4 in., and 4 in.), 2 Eyepieces, 

Polariscope, Spot Lens, Diapbragm, sive Box and Stage Forceps. 


Price £5 
No.2. As above, but with Shding Coarse Price £4 7 6 
Our New Catalogue and Second-hand List of Microscopes, 
Objectives and Accessories now ready, Free. 


A Stock of 20,000 Slides, all branches. 


PHGNIX 


ASSURANCE COMPANY, LIMITED: 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
1782. 
erate es. b te Security. E 
Lighting Rules Supplied. “Liberal Laws 
Prompt Payment of Claims 
LOSSES PAID OVER £30,000,000. 


BIRKBECK BANK 


EsTABLISHED 185r. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, wW.c. 
92} PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts wi h ¢ heque Book. 
‘All general Basking Business srans. cted. 
PROSPECTUS, with full particulars. POST FREE. 
C. F. RAVENSCROFT, Secretary. 


No. 1. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
B.—For Excellence and Sapeioty of Cabinets and A refer- 
aan are permitted to distinguished patrons, Museums, Colleges, &c. g.. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND, SKINS. : 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, Preserved and _Mounted by First-class 
rkmen true to Nat 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
o@ CATALOGUE (102 pp.) POST FREE. 


Great Reduction in Prices: of 


GLASS-CAPPED BOXES, CARD TRAYS, 
WOOD TABLET & SPECIMEN TUBES. 


Collections or Single Specimens of Minerals, Rocks or Fossils, 
Cabinets, Geologists’ Hammers and Chisels, Wood and Glass 
Models of Crystals and other Geological and Mineralogical 
Requisites. 
ROCK SECTIONS PREPARED TO ORDER. 
New Catalogies Post Ivree. 


THOMAS D. RUSSELL, 78 Newgate Street, London, E.C. 


NOTICE OF REMOVAL.. 
JAMES R. GREGORY & Co, 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more cunvenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Amoeba, Arcella, Actinospbzrium, 
‘ orticella, Stentor, H dra, Fl os, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, thing Rana, Anodon, for ‘Dis. “ection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by che best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Al.y- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arencola, |.anice, Lerebella ; Lepas, Baianus, 
Gammarus, Ligia Mysi.s Nebalia, Carcinus ; Patelia, Buccinum, Eled.ne, 
Pectens Bugula, Crisia, Pedicellina, tivlotnuria, Ascerias, Echiuus, 
Ascidia, Salpa (preserved), Scy!lium, Raia, &c., &c. 


For prices and more detailed jist» apply to 
Biological Laboratory, Plymouth. 1HE DIRECTOR. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Lditoria 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 
& s. d@. Toawt Praces Aproap:— 
Vearly - «© 8 o| Yearly 
Half yearly om 6 Half-yearly 
Quarterly o 7 6 Quarterly . 


4s. a. 
110 6 
ors 6 
8 o 


The telegraphic adtress of NATURE zs ‘ PHUSIS,” 


LonDoN. 
CHARGES FOR ADVERTISEMENTS. 
£s. da. 
*Three Lines in Column . o 2 6 Quarter Page, or Golf 
Line Kigh a Column . 1 
e Sixteenth ¢, or th Col. 10 o 
One kighth Page, or Quarter Halfa Page, 
column 


hs. 4. 


5 
o 18 Whole Page . 6 


* The first line being in heavy type is charged for as ‘Two Lines. 
Cheyues and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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(CUNYNGHAMR’S PATENT.)- 


MECHANICAL SYNCHRONOUS RECTIFIERS 
Electrolytic Work 


| May be used on table or bench in any 
| ordinary room. 

No chimneys required. 

Cool outside when the interior is hot. 

' May be fitted with small table for drying 
! purpose s.. 
To take Muffle No. 3, 33” x 7’, 


£26 00 
AND To take Muffle No. 4, 43” x 10}’, 
Charging Accumulators £6 10 O- 


Alternating Circuits. 


[llustrated ircular (covering several types) POST FREE. 


ISENTHAL & GO., 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


SUPPLIED BY 


[TOWNSON & MERCER.) 


34 CAMOMILE STREET, LONDON, ‘E.C. 


NEW CIRCULAR BEAM yA NEW REFLEX CAMERA. ( 
CHEMICAL BALANCE. 


THE STEREOSCOPIC COMPANY’S 


IMPROVED “ARTIST.” 


The 
ideal Camera 
for Natural 
History 
Field Work. 4, 


The é Company's 
Tmproved “Artist” 
is fitted withea re- 
volving back and 
other improve- 
ments, making it 
one of the finest 
Cameras for all 
classes of work. 


New Circular Beam Chemical Balance for a charge up to 100 
gr «mmes in each Pan ; sensible to 1/roth part of a a All Knife- 
Edges are of Agate working on Agate Planes. In Mahogany and 
Glass Case, with Polished Slate Base, Counterpoised Sliding Freat,. Side 
Doors. Beam divided in 1/10ths of a milligramme. Rider — 
Au’omatic Arrestment for arrest of Pans and Beam. Pans 7 cm. diameter 
Level, and Levelling Screws. O O. 


ILLUSTRATED LISTS ON APPLICATION. 


Write for CATALOGUE No. free from 
Cc. The LONDON STEREOSCOPIC COMPANY, 


Chemical ani Physical Apparat is, 106 & 108 Regent St., W., or 54 Cheapside, London, E.C. 
148 HIGH HOLBORN, LONDON, W.C. 


Printed | by RicHarD CLAY AND DONS, LIMITED, at 7 & 8 bread ‘Street Hill, Queen Victoria Street, i in in the City of London, and publishei by MacmItLam 
anv Co., LimiTED, at St. Martin’s Street, London, W.C., and Toe MacmILLan Company, 66 Fifth Avenue, New York.—Tuurspay. November 15, 1906 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye. "’— WORDSWORTH. 


GENERAL LIBRARY, 
UNIV. Ur mich. 


DEC 6 1906 


No. 1934, VOL. 75) | THURSDAY, 


NOVEMBER 22, 


_1906 


[PRICE SIXPENCE 


Registered asa Newspaper a at the General Post Office.) 


{All Kights are Reserved. 


CYLINDRICAL ELECTRIC 
LANTERN. 


NEWTON -CO., Opticians to the King, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, 


Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as TO age 
to National Physical Laborat , Teddington, fitted for Gas, Water 
and lectricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Desicns Or BENCHES AND Firtincs TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS: 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 
1/-, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 


DICHROISCOPE. 


For testing the genuineness of precious stones 
and for demonstrating in Crystallography. 


f ull particulars free Ee post on 
application to 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, LONDON, E.C. 
Branches—45 Cornhill and 122 Regent Street. 
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CHRISTMAS COURSE OF LECTURES. 
ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


W. DUDDELL, Esq., M.lInst.E.E., will deliver a Course of Six 
Lectures (adapted to y Auditory) on ‘‘ SIGNALLING To a Dts- 
TANCE; FROM PrimiTIVE MAN TO RADIOTELEGRAPHY,” commencing on 
Thursday, Dec. 27, 1906, at 3 o'clock ; to be continued on Dec. 29; and 
Jan. 1, 3. 5 8, 1907. Subscription (for Non-Members) to this Course, One 
Guinea (Children under sixteen, Half-a-Guinea) ; to all the Courses in the 
‘Season, Two Guineas. Tickets may now be obtained at the Institution. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


A Combined E ination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY 
DECEMBER 4, 1906. 

Three Scholarships and two Exhibitions will be offered; with one 
exception the value of these endowments will be £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology. 
Candidates will not be expected to offer more than two of these. 

Particulars may be obtained by application to D. H. NaGet, Trinity 
‘College, Oxford. 


SCHOLARSHIPS. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


RESEARCH SCHOLARSHIP. 


The Council of the University College offer a SCHOLARSHIP for 
SCIENTIFIC RESEARCH, tenable for one year, of the value of £50, 
together with free admission to the College, open to any Graduate of a 
British University. 

Candidates will be required to give evidence of suitable training and 
capacity for conducting an original research. The successful candidate 
will be required to devote himself to some subject of research to be 
approved of by the Senate. 

Applications to be sent in not later than December 21, 1906, on Forms 
which may be obtained from the ReGisTRar. 


SOUTH-WESTERN POLYTECHNIC. 


MANRESA ROAD, CHELSEA, S.W. 
DAY AND EVENING CLASSES IN GEOLOGY AND 
MINERALOGY. 
Lecturer: A, J. MASLEN, F.L.S., Recognised Teacher of the 
University of London. 


Courses of LECTURES and PRACTICAL WORK are arranged for 
Intermediate or Final B.Sc. (Pass and Honours). Evening Classes, 
Mondays, Thursdays, and Fridays. SPECIAL COURSE of Lectures 
and Practical Work on Stratigraphy and Fossil Plants for Honours 
Students, and for those taking Geology as a Subsidiary Subject to Honours 
Botany. Wednesdays, 7—9.30. Fee, ros. per Session. 


WEST SUFFOLK EDUCATION 
COMMITTEE. 


SCHOOL OF ART. 


WANTED, an ASSISTANT ART MASTER for the Bury St. 
Edmunds School of Art. The successful Candidate will be required to 
devote about 16 hours per week to teaching, principally elementary subjects, 
and the rest of his time to private study. Travelling (locomotion) expenses, 
and an allowance when out on County business for the night, will be 
allowed. Salary, £80 per annum. Applications, together with copies of 
three recent pon Ca Kg to be sent on or before Friday, November 30 
next, to the undersigned, from whom further particulars may be obtained. 

FRED. R. HUGHES, Secretary. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1907) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schools 
should app'y at once, giving full details as to qualifications, &c., to 
Messrs. GrirFiTHs, SMitH, Power & Smitn, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, London. Immediate notice of all 
the best vacancies will be sent. 


LONDON HIGH SCHOOL, 


‘ Roped, a MATHEMATICAL MISTRESS for JANUARY. Salary, 
130 Initial, 

po by letter, giving full particulars as to degree, experience, &c., to 
Tue SEcRETARY, Association of University Women Teachers, 9 Blandford 
Street, Portman Square, W 
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BIRKBECK COLLEGE, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 


Avex. McKenzig, Ph.D., D.Sc. 
H. Wren, Ph.D., B.A., B.Sc. 
ALBERT GrirFitus, D.Sc. 
Physics... D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
Mathematics {é H. Smart, M.A. 
C. V. Coates, M.A. 
Botany .... oo V. H. Brackman, M.A. 
Zoology ... H. W. Untuank, B.A., B.Sc. 
Geolo & Mineralogy «. J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, and Italian Classes. 
EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Theoretical Mechanics, Appliec 
Mechanics and Mechanism, Land and Quantity Surveying. 
Calendar 3d. (post free sd.), on application to the SECRETARY. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C, 
Cuar.es A. Keane, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES IN METALLURGY. 
Lecturer in Metallurgy ... C. O. Bannister, Assoc.R.S.M. 


_{J-_W.. Lampert, Assoc.Inst.C.E. 
Lecturer | Chief Metallurgist, Royal Gun 


Factory, Woolwich Arsenal. 


Elementary, Intermediate and Advanced Metallurgy. forming a graded 
three years’ curriculum. Special courses on Assaying. Metallo- 
graphy, including Pyrometry. The Metallurgy of Gold 
and Silver. The Metallurgy of Iron and Steel. 


The courses are suited to the requirements of those engaged in Metal- 
lurgical Industries, Assay Laboratories, and to those 
intending to take up Metallurgical work in the Colonies. 


The Laboratories are open to students in the afternoons for practical work. 


Principal 


For details of the Classes apply at the Office of the Instivute, or by 
letter to the Principac. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THE LONDON CHAMBER OF COMMERCE. 


WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 
(Near Moorgate and Liverpool Street Stations.) 


PrincipaL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical! and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 

Prospectuses,and _ other information, gratis on application. 


DAVID SAVAGE, Secretary. 


TUITION BY CORRESPONDENCE 


(Residence abroad no impediment). 


For MATRICULATION, B.A., B.Sc., RESPONSIONS, SCHOLAR- 
SHIPs, and PROFESSIONAL PRELIMINARIKS. 
Tuition in Latin, Greek, French, German, Italian, Spanish, Mathematics, 
Mechanics, Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. 
— staff includes graduates of Oxford, Cambridge, London, and Royal 
Nniversities. 
Address Mr. J. CHARLESTON, B.A., Burlington Correspondence College, 
Clapham Common, London, S.W. 


Advertiser would be glad to purchase Phil. 
Mag. one month after publication. Address offers 46 College Road, 
Clifton, Bristol. : . 
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UNIVERSITY OF TORONTO. 
LECTURESHIP IN MINERALOGY. 


Applications are solicited by the Board of Govenors of the University of 
Toronto for the position of LECTURER IN MINERALOGY. he 
appointment is probationary for two years, after which it may become per- 
manent. The initial salary is $1,500.00, with annual increments of $100.00 
till the maximum of $1,800.00 is reached. Candid are req’ d to 
forward applications, accompanied by recent testimonials, tothe PresiDENT, 
University of Toronto, ‘Yoronto, Canada, not later than ‘December 15, 1906. 


COUNTY COUNCIL OF DURHAM. 


TANFIELD LEA PUPIL TEACHER CENTRE. 
ASSISTANT MASTER required, qualified to wena | _ Form 
subjects, with special experience in teaching S 
Mathematics. Salary, £120, rising by £10 per annum to 7 Ay Applica- 
tions must be sent in on official forms (Form S.1), obtainable on receipt of 
stamped addressed foolscap envelope, returnable as directed thereon before 


December 3, 1906. 
J. A. L. ROBSON, Secretary. 
Shire Hal!, Durham, 
November 14, 1906. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES). 
PROFESSORSHIP OF AGRICULTURE. 

The Council invite applications for oe post of PROFESSOR OF 
AGRICULTURE at the above Colle 

Applications, together with 70 print a of testimonials, must reach 
the undersigned, from whom full particulars may be obtained, not later 
than Wednesday, December 5, 1906. 

J. H. DAVIES, M.A, Registrar. 


PLATINUM.—£6 per oz. troy given for old 
crucibles, apparatus, foil, &c.—R. OLPHERT, Jeweller, 19 Elm Grove 
- 3 arnes, Bankers : London, City and Midland (Barnes 


SECOND-HAND BOOKS at Half Prices! ! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, ey ty Higher 

, thorough acquaintance with Modern Languages) 
Revision, Translation. Scale of charges on outed. The Cant Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


SECOND-HAND TELESCOPES. 
5 in. Dallmeyer, E ial Mount by Cooke, £65. 4 in. Cooke, 
Equatorial, Garden Stand and Iron Column, £50. 3 in. Student, with 
Finder, 2 Eyepieces, Table and Garden Stands, £6 10s. 
SECOND-HAND MICROSCOPES. 
Baker’s Nelson No. 2, complete with accessories, £16. Watson’s 
Edinburgh H. Bacteriological — £16 10s. Swift’s Bacteriological, 
best pattern, complete, £14 10 
STANDARD BAROMETER by Pastorelli & Rapkin. Perfect 
order, £5. Many others, all kinds. New Lists on Application. 


A. CLARESON co., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


FLATTERS & GARNETT, 


48 DEANSGATE, MANCHESTER, 


MAKERS OF 
Microseopical Slides. Send 
Lantern Slides, from stock or to 
order. for 
Storage Cabinets for Slides. 
Nature Study Appliances. 
NEW SERIES OF SLIDES AND SPECIMENS OF 
BRITISH FOREST TREES. 


Laboratories : 16-20 Church Road, Longsight, Manchester. 


RECTIFIERS. 


For charging any class o 
accumulators, driving small 
motors, &c., direct from 
alternating mains. Works on 
any periodicity or voltage ; 
action absolutely infallible; 
ro moving parts; high 
efficiency ; requires no atten- 
tion. Made (4y agreement 
with the Nodon Vaive) in 
four sizes to charge from 
1} amp. to 10 amps. 
Prices from 
£3 3s. to 
Patent No. 18013. 28 Ss. 


THE ELECTRICAL COMPANY, Ltd., 
121-125 Charing Cross Road, 
Telephone: 4311-4314 Gerrard. London, W.C. 


DENT'S ASTRONOMICAL CLOCKS, 


SiDEREAL OR MEAN Time CLocks For Opservatonics, £21 & uPwaRDS. 


Nature says: ‘Messrs. E. Dent & Co. have lately 
introduced a new astronomical clock which should find its 
way into many observatories where an accurate instru- 
ment is required at a moderate cost. For the sum of far 
they supply a clock with a ro-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum i in a solid ma- | | 
hogan y case ; and after examining the instrument we have 

| no hesitation in pronouncing it a marvel of cheapness.” 


E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special rao to H.M. the King. 


Makers of the Great Westminster Clock, Big Ben. Makers of the 
tory = the Principal 
Observatori tories throughout the World. SS <a 
Only Addresses— 
61 STRAND, 


F And 4 ROYAL EXCHANGE, LONDON. 


LITHIUM METAL, 


Gs. per gramme. 


fea” NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving fall scientific * particulars, 6d. post free. 


ARMBRECHT, NELSON & co., Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


The patented Alloy of Nickel Steel which has 
the smallest known Coefficient of Expansion. 
Rods, Tapes, Wire, &c 
Invar Compensation Pendulums in three ‘grades. The calculations are 
made by a distinguished Mathematician on the basis of measurements 
made at the National Physical Laboratory. Regulator Clocks for Labora- 
tories and Observatories fitted with Invar Pendulums. The highest 
rades fitted with contacts at moderate prices. Invar Tapes for Base 
Une Measurements divided to the utmost accuracy and Standardised 
at the National Physical Laboratory. Standard Meters, &c., &c. 
J. &. AGAR Bauer, 92 Hatton Garden, London E.c. 
Telephone No. 4722 Holborn. Telegraphic Address “Voi r, London.” 


ON SALE. 


Astronomical Telescope by WRAY, 4tins.; Oak Tripod Cradle 
Stand ; Finder; one Day, and five Astro. "Eyepieces ; ; £32; cost any 
double. Watson's **Royal Century” Telescope ; with Finder ; 
Mahogany Tripod Cradle Stand; Slow Motions, with Hook's Joint 
Handles. Cost £35. Price £18, in new condition. Vessel to contain 
Liquid Air; £2. Oertiinc’s No. 5 Chemical Balance; 14in. 
Beam. Cost £18 18s. Price #8. Modern Binocular Microscope, 
in Mahogany Case; complete with Objectives, Eyepieces, and numerous 
Accessories ; £6; cost £16. Browninc’s Table Spectroscope ; price 
£5; in perfect order. Cylindrical Electric Lantern for Science 
pomenstration ; with Arc Lamp; Carbons regulated automatically. 

Cheap £7 ; cost at least £30. 


JOHN LACKLAND, 30 Blackfriars Street, Manchester. 
Two minutes’ walk from the Royal Exchange. 
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Pulsometer Eng’? 
THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “GeryKk.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump, 


Price from 


24:5: 0. 


Write for 
LIST F.45. 


LONDON OFFICES: 61 & 63 QUEEN VICTORIA STREET, E.C. 


SELF-RECISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


THE WILSON’ 
SELF-REGISTERING 
RAIN GAUGE. 


The ‘WILSON’ 
SELF - RECORDING 
ELECTRICAL 
RAIN GAUGE. 
Records auto- 


matically on a 
Weekly Chart. 


SOLE MAKERS: 


PASTORELLI & RAPKIN, LTD. 


AGTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL eememante 
(Established 1750), 


Contractors to H.M. Government, 


46 HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—Rapkin, London. 


STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired). 
Be ILLUSTRATED PRICE LIST POST FREE, 


A NEW CATALOGUE 
PHYSICAL APPARATUS 


OUR NEW LIST 
No. 42 N. 


illustrates and describes 
many of the varied types of 
Physical Instruments 
which we supply. The 
Apparatus here shown is a 
very convenient form of 
COMPARATOR reading to 
‘or mm. on Mierometer 
head, It can also be used 
as a CATHETOMETER. 


£12: 


IMMEDIATE 
DELIVERY. 


Above List sent post free on application to— 


The Cambridge Scientific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 


Awarded 2 Grands Prix at the Milan International Exhibition, 1906, 


JOHN J. GRIFFIN & SONS, Ltd., 


KINGSWAY, LONDON, W.C., 
Make the 


DOLEZALEK 
ELECTROMETER. 


Write for 
Descriptive Circular. 
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SPECTROSCOPE 


(LARGE MODEL.) 


Measures wave-lengths direct to an aceuracy of 1 Angstrém unit (one ten-millionth 
of a millimetre) from W.L. 3888 to W.L. 7724. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address Sphericity, London.’’ 


ILLUSTRATED LIST (“A”) OF SPECTROSCOPES AND SPECTROSCOPIC ACCESSORIES 
GRATIS ON APPLICATION. 


SPECIAL ADVANTAGES. | 


» The Collimator and Tekscope are | 
rigidly fixed at right angles, thus the 
instrument will stand in a corner, is always 


ready for use and in adjustmen!. 


The wave-lengths can be read off by the | 
observer without moving from his place. 


The object glasses and prism are large | 
(14" clear aperture), which enables the | 
faintest visible lines to be seen. 


The eyepiece has a bright pointer for 
measuring the W.L. of bright lines on a 
dark field. 


Means are supplied of very simply 
setting the Zero, although on account of 
the great rigidity and careful construction 
throughout it may be used for many 
months without any setting being needed. 


Telephone: No, 1687 North. 


THE HISTORY OF 
DEVONSHIRE SCENERY. 


By ARTHUR W. CLAYDEN, M.A., 
Principal “a the Royal Albert- Memorial College, Exeter ; 3 
Author of ‘‘Cloud Studies.” 

Illustrated. Demy 8vo, Cloth. 10/6 Net. 

This book is an essay in geological evolution, tracing from 
the earliest times the steps by which Devonshire came to be as 
it is to-day. 
changes of time can be followed by those who have no previous 
knowledge of geology. For experts it is, nevertheless, a detailed 
summary of the conclusions arrived at by the author and other 
local investigators, to whose original papers references are given. 


It is written in popular language, so that the | 


The book is attractively illustrated by numerous photographs, _ 


maps, and drawings by the author. 
CHATTO & WINDUS, 111 St. Martin’s Lane, London, W.C. 


THE LIFE OF 


SIR CHARLES J. F. BUNBURY, 


BART. 
Edited by his Sister-in-Law, Mrs. HENRY LYELL. 
With Portraits. 


2 Vols. Demy 8vo. 30s. net. 


Sir Charles Bunbury was a distinguished member of Society, 
and an accomplished botanist and geologist during the middle 


and later part of the XIX Century. These volumes contain | 


his Diaries and Letters to his family, tcgether with much of his 


Correspondence with Sir Charles Lyell, reminiscences of emi- | 


nent men of his day, of his life in London, of his travels, &c. 


JOHN MURRAY, Albemarle Street, W, 


JAMES J. HICKS, 


8,9 & 10, HATTON GARDEN, LONDON, 
no ALL OF STARDARD METEOROLOGICAL INSTRUMENTS 


aod Theodolites aod 


STANDARD MAXIMUM THERMOMETER, Frame. Tule diviwed on Stem, 
figured on Opa! Glase Scale 


STANDARD MINIMUM THERMOMETER, Onk Frame, Tube divided Stem, 
figured ve Opel Glass 


ecially produced for the Laboratories 


of the Royal College of Science and City'and Guilds Institute. 


RAIN GAUGE. 
Merecrological 


Unued Kingdom, 


and Africa 


“(peajnbed 0781S) LSOd SANIOTVLVO 


STANDARD BAROMETER, diasieter of Tubs, 05 on Mahogany Board. - 
KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


CAMPBELL-STOKES 
SUNSHINE RECORDER, 


With Curtis's Improvements, 


as to the Meteorological 
forthew Siandasd 

and fitted op 
ss Duscover 
National Antarciic 


fo smojjay pun 
THERMOMETERS for STUDENT WORK as sp 


AWARDED NINE MEDALS PARIS EXHIBITION, 1900, 
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NEW VOLUME NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AnD A. E. SHIPLEY, M.A., F.R.S. 
FULLY ILLUSTRATED. TO BE COMPLETED IN TEN VOLUMES. 8VvO. PRICE 175. NET EACH. 


VOLUME I. 


PROTOZOA, | COELENTERATA AND CTENOPHORA. 
By Professor MARcus Hartoa, M.A. (D.Sc. Lond.). 


By Professor S. J. Hickson, M.A., F.R.S. 
PORIFERA (SPONGES). ECHINODERMATA. 
By Icerna B. J. Sottas (B.Sc. Lond.). | By Professor E. W. MacBrIbDE, M.A., F.R.S. 


NATURE.—* Taken in conjunction with the earlier published volumes, the work seems to fulfil the purpose of providing 
an an intelligible and adequate survey of the entire animal kingdom without giving undue prominence to particular groups.” 


THE LIFE OF ANIMALS. The Mammals.  %,,22%#5T,, INGERSOLL. 


and many other Illustrations. Extra crown 8vo. 8s. 6d. net. 
THIRD EDITION NOW READY. 


SCIENTIFIC LECTURES. avepury. svo. net. 


ON MUNICIPAL AND NATIONAL TRADING. rn 


By the Right Hon. LORD AVEBURY. 8vo. 5s. net. 


THE LOWER NIGER AND ITS TRIBES. 


By Major ARTHUR GLYN LEONARD. With a Map. 8vo. 12s. 6d. net. [ Tuesday. 


AT THE BACK OF THE BLACK MAN’S MIND; or, NOTES 
ON THE KINGLY OFFICE IN WEST AFRICA. py R. E. DENNETT. With. Is. 


trations. 8vo. 10s, net. ___ [Novemtber 30. 


PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘‘ Malay Magic,” &c., and CHARLES OTTO BLAGDEN, M.A. 


With numerous I Illustrations specially’ taken for the Work. Two Vols. 8vo. 42s. net. 
THIRD EDITION NOW READY. 


A HISTORY OF CHEMISTRY FROM EARLIEST TIMES TO 


THE PRESENT DAY, being also an Introduction to the Study of the Science. 
By Professor ERNST VON MEYER, Ph.D. Translated by GEORGE MeGOWAN, Ph.D. Third Edition, with 


SCHOOLMASTER. —‘** We have nothing but praise for this book, for it demonstrates quite clearly that trigonometry is 


eminently a practical subject, and therefore can be made interesting. . . . The book should have a great sale.” 


BRITISH ASSOCIATION MEETING IN SOUTH AFRICA, 1905. 


DISCUSSION AT JOHANNESBURG ON THE 


TEACHING OF ELEMENTARY MECHANICS, 


by C. E. ASHFORD, M.A., on ‘‘ The Teaching of Mechanics by Experiment,” read at the York Meeting of the British 
Association, 1906, 8vo. 2s, net. ee 


THEORETICAL AND PRACTICAL MECHANICS & PHYSICS. 


A Preliminary Science Course for Artisans in Evening Schools. By A. H. MACKENZIE, M.A., B.Sc., A.R.C.Sc., 


Head of the Physics Department, Cockburn High School, Leeds. Crown 8vo. Is. 
ConTENTs :—Length—Area—Volume—Mass and Weight—Density—Hydrostatics—Statics—Heat. 


SCIENTIFIC FACT AND METAPHYSICAL REALITY. 


By R. B. ARNOLD. 8vo. tos. net. 
NATURE.—* In originality of conception, vigour, and clearness of statement. . 
FIFTH EDITION NOW READY. 


NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 


SCIENCE. sySYDNEY LUPTON, M.A., F.C.S. Feap. 8vo, 3s. 64. 
MACMILLAN & CO., LTD., LONDON. 


- « it would be with difficulty surpassed.” 
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MINERAL COLLECTIONS AND LABORATORY MATERIAL 


FOR EDUCATIONAL PURPOSES. 


Illustrated Catalogue, on gives deocrigtions and lists of systematic 
collections, sets of crystals, &c., and prices of minerals by weight. 

Our printed label attached to each specimen gives correctly name, chemical composition, 
and locality. This labelling system is unique and unequalled. 


Prices include delivery to any address. 


(Orders totalling £1.) 


Quality Guarantee.—if the minerals are unsatisfactory, return at our expense ten days after 
receiving, and we will immediately refund your money in full. We take the risk of loss or breakage and 
cost of double transport, thus giving absolute assurance that every effort will be made to please you. 


FOOTE MINERAL CO., dept. F., 107 N. 19th Street, Philadelphia, Pa., U.S.A. 


W. M. FOOTE, Manager. 


ESTABLISHED 1876. 


SAVAGE CURIOSITIES. 
__ETHNOGRAPHICAL SPECIMENS. 


Stock of over 17,000 Specimens of Weapons, Impl ts, Or 

Dress, Idols, Musical emma &c., &c., used by all the Races of 
Mankind, for sale at very low prices. Ail objects —?. genuine. 

Trophies ‘of genuine old Arms made for Billiard Rooms, Halls, &c., 


prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 35. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 18. per Series ; 
adaptrd for Board of Education and London University Examinations, 
lilustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogoniam, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Rhodophycez ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

O@™ Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospbzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price xs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Syron; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, — 4 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Aremcola, Lanice, Terebella; . Ba om 
Gammarus, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bueu Crisia, Pedicellina, Holoth uria, Asterias, Echinus, 


“Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 
THE DIRECTOR. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


WATKINS & DONCASTER. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and of Cabinets and Apparatus, refe:- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


SPECIALITY.—Objects for Nature Study, Drawing 

Classes, &c. 

Birds, Mammals, &e., Preserved and Mounted by First-class 
Workmen true to Nature 

All Books and Publieations on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
t@ CATALOGUE (102 pp.) POST FREE. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection | invited. 


Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 
RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


Collections and Single Specimens of 


MINERALS, NATURAL GRYSTALS, 
PRECIOUS STONES, ROCKS & FOSSILS. 


Cabinets, Geologists’ Hammers, Card Trays, Glass Capped 
Boxes, Wood and Glass Models of Crystals and Precious 
Stones, Sections of Rocks, and other Apparatus. 


NEW CATALOGUES POST FREE, 


THOMAS D. RUSSELL, 78 Newgate Street, LONDON, E.C. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


d. 
Yearly - 280 Yearly . + 6 
Half yearly + 6 Half-yearly . os 6 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is ‘“ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


4s. da. 4s. ad, 


*Three © 2 6 Quarter Page, or 


ne Sixteent age, or Eighth Col. 10 o R 

One Eighth Page, or Quarcer Halfa Page, ora Column 3 5 © 
Column ° . o18 6 Whole Page . 660 


* The first line being in heavy type is charged for as "Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. 


MARTIN’S STREET, LONDON, W.C. 


A LARGE STOCK OF INSECTS, BIRDS’ I S AND SKINS. o 
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The “INCANDANODE” TUBE 


(so called because it works all day with the Anode RED HOT). 


This Tube ran from 9 a.m. to 6 p.m. for five days at the Leicester meeting of the 
B.M.A. last July. The Anode was incandescent the whole time, but the Vacuum was 
fully maintained. One Tube will last for years. The Vacuum is easily adjustable. 


THE BELOT SHIELD FOR X-RAY 
WORKERS. 


Mr, HALL Epwarps (at the Leicester meeting of the B.M.A. last July) said of this 
shield: ‘It is a scientific instrument designed on scientific lines, and overcomes all the 
objections which exist in the shields previously brought to my notice.” 


THE MEDICAL SUPPLY ASSOCIATION, 
228 GRAY’S INN ROAD, LONDON, W.C. 
Descriptive Circulars (with expert testimony) on application. 


SCIENTIFIC AND 
ELECTRO-MEDIGAL APPARATUS 


OF EVERY DESCRIPTION. 


Actual Maker of ‘*X” Ray Tubes and all kinds of Small 
Incandescent Lamps. 


AND LIGHT CABINET. 


_ Fitted with Moving Coil Instruments, Sliding Resistances for 
=| Light and Electrolysis, Reversing Switch, and Sledge Coil. 


The whole enclosed in a polished mahogany case with glass lid, 
as per illustration. 


0 
A. C. COSSOR, 54 Farringdon Road, London, E.C. 


Gold and Silver Medals St. Louis Exhibition. Tel. 10547 Central. 


! 


Illustration shows the Tube in the Shield. 


— 


INTENSIFIED 


INDUCTION COIL. 


Specially designed for X-Ray Work, &c. 


FULL PARTICULARS ON REQUEST TO 


W. WATSON & SONS, 


313 High Holborn, 
London, W.C. 


AND AT 


Edinburgh & Birmingham. 


THE NEW NATURALISTS’ CAMERA. 


Reflex Focussing for Ordinary or 
Telephoto. Lenses. 
ILLUSTRATED PROSPECTUS FREE. 


(PATENT.) 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 
MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


Printed by RicHakp Cay anp Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmItLar 
anv Co., Limirep, at St. Martin’s Street, London, W.C., and THE MacmiLLan Company, 66 Fifth Avenue, New York.—Tuurspay, November 22, 1906- 
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GENERAL 
tBRARY, 
DEC 14 


A WEEKLY ILLUSTRATED ) JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye. ""— WORDSWORTH. 


No. 1935, VoL. 75) _ THURSDAY, NOVEMBER 29, 1906 [PRICE SIXPENCE 


Registered as asa a Newspaper at at t the ( e General Post Office.) Rights. are » Reserved. 


| REYNOLDS BRANSON, 
Chemical and Scientific instrument Makers to His Majesty's 


NEW ‘*DEMONSTR ATOR’S" Government (indian, Home, and Colonial). 


PATTERN LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


FOR 
ELECTRIC 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 


The above Lantern has a clear base board and is fitted with to Datienas Vapelyas Laboeatory, Teddingt on, fitted for Gas, Water 
5-in Condensers. Catalogue of Cabs and Physical Apparatus, 350 pp. and 1200 
Illustrations, ication. 


Sree on applica 
NEWTON & CO., 3 FLEET ST., LONDON. | ov Bencuss axo Firrmcs surr.ait 


NEGRETTI & ZAMBRA’S 


DICHROISCOPE. 


LINEAR 
-THERMOPILE 


with small thermal 


capacity and 
For testing the genuineness of precious stones 
constant zero. and for demonstrating in Crystallography. 


F all particulars wee po post on 
application to 


NEGRETTI & ZAMBRA, 


JOHN J. GRIFFIN & SONS, ss viapuct, Lonpon, 


KINGSWAY, LONDON. ‘ Branches—45 Cornhill and 122 Regent Street. 
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INDIAN FOREST SERVICE. 

1. THe Secrerary or State ror Inp1a 1n CouNCIL desires to give 
notice that the rule requiring candidates for the Forest Services in India, 
Ceylon, the Malay States and the Sudan, to pass Responsions or some 
equivalent examination has been rescinded. A knowledge of Greek is no 
longer insisted on, but candidates will be required to show that they possess 
a good general education ; and it is desirable that they should possess some 
of Inorganic Chemistry. 

2. The Probationers selected will be required to defray their own 
expenses during the period of probation at Oxford (January, 1907—July, 
1908), and to pay a charge of £60 aterm during the succeeding year «f 
practical instruction on the Continent. 

3. Applications must be made on a printed form, to be obtained from 
the Secretary, Judicial and Public Department, India Office, Whitehall, 
London, S.W., and to be returned to him not later than Wednesday, 


December 12, 1906. 
- A. GODLEY, Under Secretary of State. 


India Office, 
November 22, 1996. 


UNIVERSITY OF GLASGOW. 


The UNIVERSITY COURT of the UNIVERSITY of GLASGOW 
_ shortly proceed to appoint the following ADDITIONAL EXAM- 

NERS :— 

(a) EXAMINER in ZOOLOGY for Degrees in Arts, Science, and 
Medicine. The appointment will be for three years from January 1, 1907, 
at an annual salary of £50, with hotel and travelling expenses in addition. 

(4) EXAMINER in PHYSIOLOGY for Degrees in Medicine and 
Science. The appointment will be made in the first instance for a period | 
of two years from January t, 1907, but the Examiner appointed will he 
eligible for reappointment for a further period of two years. The annual 
salary attached to the post is £50, with hotel and travelling expenses i 
addition. 

Candidates should lodge twenty copies f their application and testi- 
monials with the undersigned on or before December 22, 1906. 

ALAN E. CLAPPERTON, Secretary University Court. 


University of Glasgow. 


SOUTH-WESTERN POLYTECHNIC. 


MANRESA ROAD, CHELSEA, S.W. 


| 


DAY AND EVENING CLASSES IN GEOLOGY AND | 


MINERALOGY. 
Lecturer: A. J. MASLEN, F.L.S., Recognised Teacher of the 
University of London. 

Courses of LECTURES and PRACTICAL WORK are arranged for 
Intermediate or Final B.Sc. (Pass and Honours). Evening Classes, 
Mondays, Thursdays, and Fridays. SPECIAL COURSE of Lectures 
and Practical Work on Stratigraphy and Fossil Plants for Honours 
Students, and for those taking Geology as a Subsidiary Subject to Honours 
Botany. Wednesdays, 7—9.30. Fee, 10s. per Session. 


TUITION BY CORRESPONDENCE 


by an especial unique method for all Examinations in BIOLOGY, 
BOTANY, CHEMISTRY, GEOLOGY, HUMAN PHYSIOLOGY, 
HYGIENE, MATERIA MEDICA, PSYCHOLOGY and ZOOLOGY. 

Writing reduced toa minimum. Work directed. Test Papers corrected 


and returned. 
Address Mr. FREDERICK DAVIS, 
IMPERIAL OL! EGE, 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTW\ TH 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES). 
PROFESSORSHIP OF AGRICULTURE. 
The Council invite applications for the post of PROFESSOR OF 
AGRICULTURE at the above College. 


Applications, together with 70 printed copies of testimonials, must reach 
the undersigned, from whom full particulars may be obtained, not later 


than January 20, 1907. 
J. H. DAVIES, M.A., Registrar. 


COUNTY COUNCIL OF DURHAM. 


TANFIELD LEA PUPIL TEACHER CENTRE. 


ASSISTANT MASTER required, qualified to teach General Form 
subjects, with special experience in teaching Science and Elementary 
Mathematics. Salary, £120, rising by £10 per annum to £150. Applica- 
tions must be sent in on official forms (Form S.1), obtainable on receipt of 
stamped addressed foolscap envelope, returnable as directed thereon before 


December 3, 1906. 
J A. L. ROBSON, Secretary. 


Shire Hall, Durham, 
November 14, 1906. 
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NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


y, Ad d and Honours students, 


Separate Laboratories for El 


' exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


UNIVERSITY OF TORONTO. 
LECTURESHIP IN MINERALOGY, 


Applications are solicited by the Board of Governors of the ety of 


| Toronto for the position of LECTURER IN MINERALOGY. The 


appointment is probationary for two years, after which it may become per- 
manent. The initial salary is 1,500.00, with annual increments of S100.00 
till the maximum of $1,800.00 is reached. Candidates are requested to 
forward applications, accompanied by recent testimonials, to the PRESIDENT, 
University of Toronto, ‘toronto, Canada, not later than December 15, 1906. 


TO MATHEMATICAL AND SCIENCE 


MASTERS.—(1) Second Master required for good Mathematics and 
fair Science. University man desired. Salary, £150 to £170, non- 
resident and dinners. Endowed Grammar School.—(2) Mathematics 
for Senior Camb. Locals. Other subjects a recommendation. Salary, 
4120, resident, or £150, non-resident. Secondary (Municipal) School. 
Many other vacancies for Mathematical, Science, and other masters. 
Address—GrirFitus, Smitu, Power, & Situ, Tutorial Agent~ 
(Estd. 1833), 34 Bedford Street, Strand. 


An interest in a Manufacturing business 
near London, which shows gross profit of 48 per cent. on turnover, is 
offered to well-trained chemi-t able to invest £5000 partly in ordinary 
shares and partly in preference shares or otherwise secured. Facilities 
for strict inquiry will be given and expected.—‘“ J. C.,”. Nature Office. 


Correspondence solicited with a capitalist 
interested in the development of scientific processes.—Address 1935, 
NatuRE Box Office. 


| PLATINUM.—£6 per oz. troy given for old 


crucibles, apparatus, foil, &c.—R. OLpHERT, Jeweller, 19 Elm Grove 
Parade, Barnes, S.W. Bankers: London, City and Midland (Barnes 
Branch). 


TYPE-WRITING UNDERTAKEN 8B) 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIE}- 
TI¥IC MSS. (Classical Tripos, Intermediate Arts, Stati Higne 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Car - 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


“CHALLENGER” VOYAGE.—Report of 
the Scientific Results of the Voyage of H.M.S, * Challenger” during 
the years 1872-1876, é//ustrated by over 3,000 lithographic and chromo- 
lithographic plates, engravings, woodcuts, maps and charts, a com- 
plete set in 50 vols., cloth, as published, £52 10s. (pub. at £101 15.). 

80-95 
These volumes contain contributions from distinguished scientific men in 
all parts of the World. 
Can be seen at 38 GREAT QUEEN STREET, LONDON, W.C. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by RicHarp Soutu, F.E.S., 

ith the Assistance of 

Ropert F.E.S. | Dr. D. Suarp, F.R.S., F.E.S., &c. 
W. Lucas Distant, F.E.S., &c. G. H. VERRALL, F.E.S. 
Epwarp A. Fircn, F.L.S., F.E.S. | W. F. Kirsy, F.E.S. 
F. W. Fronawk, F.E.S. G. W. KirKALpy, F.E.S. 
MarTIN Jacosy, F.E.S. W. J. Lucas, B.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
— of interest pertaining to the Entomology of various parts of the 
world. , 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any err 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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| AN IDEAL PRESENT. | : 


THE DUPLEX” BAROGRAPH 


with our new Opal glass dial attachment, showing present ‘a 
reading of the Barometer in addition to the record on the as 


Dimensions, 


chart, very best quality, in solid oak, walnut, or mahogany 


case with bevelled edge plate glasses and chart drawer. x ieee 
Price complete, with a year’s supply of 
Charts, Ink, and Instructions, £6 2 6 ees aT aes 
MANUFACTURERS: 


PASTORELLI & RAPKIN, Ltd., 


ACTUAL MAKERS of all kinds of Meteorological 
Instruments, 


Estbd. 1750, Contractors to H.M. Govt., 
46 HATTON GARDEN, LONDON, E.C. 
Lllustrated Price List Post Free. 


DARTON’S 
OUTDOOR 


IMPROVED “TECHNICAL” SERIES of PHYSICAL APPARATUS. 


THERMOGRAPH. | Prof. HARTL’S 
OPTICAL DISC 


and 
POLARISING APPARATUS, 


covering all the important 
experiments in 


LIGHT. 


Ba See Nature, Aug. 2, page 338. 


Send for Illd. Descriptive Pamphiet 
(including instructions for working) post 
free from the Sole Agents for U.K. an. 
Colonies. 


A. GALLENKAMP & CO., Ltd., 
IN STRONG METAL CASE. 19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


Very finest workmanship throughout. ABSOLUTELY ACCURATE. 


BAROGRAPH to match ... wi . £4 15 0 
May be obtained through any Optician or of the MAKERS, S Pp E C T RO S C O a E S 
F. DA RTON & Cco., CLERKENWELL . 


OPTICAL WORKS, 


142 ST. JOHN STREET, LONDON, E.C. 
ACTUAL MAKERS of all kinds of Meteorological Instruments. 
Awarded Grand Prix and Diplime d’ Honneur at the Milan Exhibition, 1906. 


FOR PRIZES OR PRESENTS. 
THE TECHNICAL COLLEGE SET. 
ConTENTs— 

Electrum) 
4:inch Bow Pen- 
cil Compass, with 
knee joints and 
nut and bolt 
needle point, ink 
point and length- 
ening bar ; 5-inch 
Improved Pat- 
tern Hair Divi- 
der ; Ink, Pencil, 
and Divider 
Spring Bows; 
= 2 Drawing Pens ; 
Pricker ; Box of | 


STAR 


For use with a 3-inch or larger Telescope. 


— Com | For Astronomical Work, £2 : 10: 0. 
Price complete, 42/- - ae Sn a & spare Needles. | With Slit Adaptor for Chemical and Astronomical 
W. H. HARLING, ematical Drawing, and Surveying (in Case), £3: 7: 6. 
47 FinsBuny PAVEMENT, LONDON, £.C. ; AND AT GROSVENOR Wonks, HACKNEY. ouble Nose-piece for carrying above Spectroscope, 
Established 1851. ge" Illustrated Catalogue (covering all kinds) Gratis. _ and an Eye-piece, or two Eye-pieces, of different 
powers, £1 : 15: O. 
FoR SALE. HOW TO WORK WITH THE SPECTROSCOPE. 
Several thousands second-hand Microscope Slides by the Best A Manual of Practical Manipulation with Spectroscopes of all kinds, with 


Mounters, 6s, dozen. Botany, Insects and parts, Anatomy, Rock sections, ‘Twenty KEngravings and Diagrams, by JOHN BROWNING. F.R.A.S 
fe. Also Slide Cabinets by, Beck and others, holding from 200 to 1000 F-R.MS., &e., &c. Price Sixpence. Post Free Sevenpence. 
sides. Large Beck Binocular Microscope, with much apparatus, 

Astro. Telescope; 3 in. O.G., by Wray, and Illustrated Catalogue of and Spectrometers 


Equatorial Stand, £12 12s. Many others, all kinds and makers. — 
Slarkson’s Second-Hand Optical Mart, 338 High Holborn, London. VYJOHN BROWNING, Manufacturing Optician, 
(Opposite Gray's Inn Road.) | (ESTAB. 176s) 


INSTRUMENTS BOUGHT. 78 STRAND, LONDON. 
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TWO NATURE GIFT-BOOKS. 
Just_nEADy. ZEISS =FIELD-GLASSES 
Crown 8vo, cloth gilt, 2s. 6d. A » — 
BY-PATHS IN NATURE. i 
By FRANK STEVENS, Author of ‘* Ad- 
ventures in Pondland,” &c. With | ; 
vi Seventy-two Illustrations by Frank 
Percy Situ. 
The Standard says: “It describes 
’ life in a garden observed by one who 
i saw the little tragedies and comedies 
¥ of Nature played again and again. It 
ve is a pleasant and profitable sign post 
a} for the young naturalist, profusely 
illustrated, and showing the saving 
grace of humour.” 
“a WITH ENHANCED STEREOSCOPIC EFFECT. 
x6, £6 O O. 
bs EVERY BOY'S BOOK OF x8, £610 O. FOR TOURISTS. 
BRITISH NATURAL HISTORY || speciaL TYPES FOR NATURALISTS, | 
A Reliable Guide MARINE WORK, HUNTING, &c. 
Hy PERCIVAL WESTELL, /Ilustrated Catalogue, ‘‘Tn,”’ Post Free on Application. 
+R.H.S., M.B.O.U. With an 
Hon’ CARL ZEISS, JENA | 
+r 8vo, cloth gilt, 3s. 6d. | 
The Atheneum says: ‘It Branches :— 
LONDON: 29 Margaret St., Regent St., W. 
a lightful study.” Berlin, Frankfort o/M, Hamburg, Vienna, St. Petersburg. 
The Standard says: “It is a 
most excellently written and brightly illustrated volume.” = 
é LONDON: 4 BOUVERIE STREET, 65 ST. PAUL'S, £.C., AND ALL BOOKSELLERS. 7 
Xow Booty. PHYSICAL APPARATUS 
MICROPETROGRAPHY. 
sg BY No. 42 N. 
E. HOWARD ADYE, M.A., Ph.D., illustrates and describes many of the 
Author of Cole's “‘ Studies in Microscopical Science,” Vol. I., ‘* The varied types of PHYSICAL INSTRU- 
7 7 hy,” Mode: 
Imperial 8vo, with 48 Full-Page Plates in Natural Colours. Key tration shows our Apparatus for the 
Plates, Explanatory Text and 48 Microscopical Preparations. STATIC Determination of TORSION 
Twelve Monthly Parts, post free to Subscribers only, £4 4 O net. P 
SUBSCRIBER’S ORDER FORM will be sent on request, post free. 
» F.R.S., for u 
SPECIAL NOTICE. Engineering Laboratory of the Univer- 
sity of Cambridge. 
IT HAS BEEN SUGGESTED that many " eh a 
students would like to possess Megascopic 
Specimens of the rocks, &c., for their acct PRICE 
i so as to familiarise themselves with the naked- 
eye appearances of the objects. 
THE SERIES OF 48 SPECIMENS will be £11: 10: 
: available to subscribers only, at £1 1 0, ONE : 
if A, net, in advance. Single specimens IMMEDIATE DELIVERY. 
ks may also be purchased by non-subscribers at ’ 
od. each, post free, from :— 
Write for above List to— 
ROBERT SUTTON, oe 
PUBLISHER, The Cambridge Scientific Instrument Co., Ltd., 
43 THE EXCHANCE, SOUTHWARK, LONDON, S.E. CAMBRIDGE, ENGLAND. s 
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| gives it more pleasantly.” —Airmingham Post. 


FOUR EXPERT OPINIONS ON 


ENGLISH MEN OF SCIENCE BAUSCH LOME'S 
Edited by Dr. J. REYNOLDS GREEN. MICRO-OBJECTIVES. 


Mr. F. SHILLINGTON SCALES, B.A., F.R.M.S. (Microscopical 
Cloth, 2s. 6d. net per volume. With Photogravure Editor of Knowledge and Scientific News), says in the July issue 
Frontispiece. of that Journal :— 
NEW OIL IMMERSION OBJECTIVE. 
LATEST VOLUME. Messrs. A. E. Staley & Co. have sent me, for examination, a new 


JOHN DALTON. tare of made by the Bausch & Lomb Optical Co. Of the lena 


. . « Of the lens 

y under notice I can speak highly. Its definition is excellent. And its 

By J. P. MILLINGTON, M.A., B.Sc. working distance ample. I have tested it on some difficult spirilla, 
PREVIOUS VOLUMES. as well as in more theoretical ways, and was much pleased with its 


performance. 


SIR WILLIAM FLOWER. — 


Dr. B. writes : “I have taken some pains to test the Bausch & Lomb 


By R. LypexKkker, F.R.S. 1-rath Oil Immersion Objective you sent me, against an English Objec- 
y ‘ tive of same power, but corrected for long tube—the B h& Lo b 

t corrected for long tube—the Bausch & Lom 
FIP pew fo, ogo of an eminent and is undoubtedly the better lens —it is a very fine specimen indeed, there- 


fore I am keeping it, and enclose bank draft.” 


Dr. D. writes : “ The colour corrections and resol ving power of your 
By Prof. J. A. THomMsoN, M.A. high-power Objectives are perfect. and compare very favourably with 
“ After the great Autobiography there is no book in the language the high-priced objectives made in Europe. 


which gives a better conception of the philosopher and his work or Dr. S. writes : * Speaking of your High-Power Objectives 1-z0th Oil 7 
Immersion. It is extremely perfect in every detail of my tests, and 


JOSEPH PRIESTLEY. they are very severe, I assure you. If you are yourself a microscopist, 
By Dr. T. E. T F.R.S ‘ou will appreciate that I tell you I counted the dots in ‘ Amphipleura 
y Ur. i. THORPE, ellucida 1/100,o00th of an inch, quite easily even with green light, 
‘*An able and lucid account. . . . Prof. Thorpe is to be con- almost the actual theoretical limit of visibility. It is one of the finest 
gratulated on an excellent piece of work.” —7ribune. Objectives I have ever tested.” 
GEORGE BENTHAM. 2/3rds Dry. 1/6th Dry. 1/12th OilImm. 1/16th Oil imm. 
By B. Daypon Jackson, F.L.S. Prices: 15/- 30/- 100/- 160/- 
“ An animated and interesting record . . . A noteworthy acces- Corrected for 160 m/m Tube Length. 
sion to the popular series in which it appears.” —Scotsman. r 
, ation. Write for Illustrated Microscopical Catalogue (84 pp.), 3 Stamps to 
eee Paes ae K cover postage, to the Sole Representatives of the BA USCH & LOMB 
Please write for Prospectus, and for a copy hs Sots OPTICAL CO., for U.K. and Colonies, 
ILLUSTRATED AUTUMN LIST, containing particulars o AK A Vv &z 
forthcoming volumes. Post free from On OF 
rs vernm: 
J. M. DENT & Go., 28 Bedford St., London, W.C. Principal Hospitals, Colleges, and Schools of Bacteriology, 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


TELEGRAPH COMPANY, 


MARCONI’S WIRELESS 


Manufacturers of 


CONDENSERS 


OF EVERY DESCRIPTION, 


LEYDEN JARS, exc, etc. 


Small Adjustable Condensers arranged so _ that 
Capacity can be varied gradually without interruption. 


A SPEGIALITY. VERY RELIABLE FOR LABORATORY WORK. 


For Particulars write for List 12. 
TYSSEN STREET, DALSTON, LONDON, WN.E. 
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WMACMILLAN COoO.’S 


AT THE BACK OF THE BLACK MAN’S MIND; or, NOTES 
ON THE KINGLY OFFICE IN WEST AFRICA. By R. E. DENNETT. With Mw. 


trations. 8vo. Ios, net. __ (Friday. 


THE LOWER NIGER AND ITS TRIBES. 


By Major ARTHUR GLYN LEONARD. With a Map. Svo. 12s. 6¢. net. 


PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘‘ Malay Magic,” &c., and CHARLES OTTO BLAGDEN, M./. 


With numerous Illustrations specially taken for for the Work. Two Vols. . vo. | 42s. net. 


THIRD EDITION NOW READY. 


SCIENTIFIC LECTURES. 13, avesury. svo. 6s. net. 


ON MUNICIPAL AND NATIONAL TRADING. 


By the Right Hon. LORD AVEBURY. 8vo. 55. net. 
THE STANDARD,.—“‘ His able and well-reasoned essay should be read by all who care to understand what is, perha)s, 


the most serious problem at the moment in our domestic politics.’ - 
THIRD EDITION NOW READY. 


A HISTORY OF CHEMISTRY FROM EARLIEST TIMES TO 


THE PRESENT DAY, being also an Introduction to the Study of the Science. 
By Professor ERNST VON MEYER, Ph.D. Translated by GEORGE McGOWAN, Ph.D. = Third Edition, with 


various additions and alterations. 8vo. 17s. net. 


2s. 6d. 
SCHOOLMASTE R.—*‘ We have nothing but praise for this book, for it demonstrates quite clearly that trigonometry is 
eminently a practical subject, and therefore can be made interesting. . . . The book should have a great sale.” 


BRITISH ASSOCIATION MEETING IN SOUTH AFRICA, 1905. 


DISCUSSION AT JOHANNESBURG ON THE 


TEACHING OF ELEMENTARY MECHANICS. PERRY 


by C. E. ASHFORD, M.A., on ‘‘ The Teaching of Mechanics by Experiment,” read at the York Meeting of the British 
Association, 1906. 8v0. 2s, net. 


THEORETICAL AND PRACTICAL MECHANICS & PHYSICS. 


A Preliminary Science Course for Artisans in Evening Schools. By A. H. MACKENZIE, M.A., B.Sc., A.R.C.Sc., 
Head of the Physics Department, Cockburn High School, Leeds. Crown 8vo. Is. 
ConTENTs :—Length—Area—Volume—Mass and Weight—Density—Hydrostatics—Statics—Heat. 


SCIENTIFIC FACT AND METAPHYSICAL REALITY. 


By R. B. ARNOLD. 8vo. tos. net. 
__NATURE.— In originality of conception, vigour, and clearness of statement. . . . it would be with difficulty surpasse i.” 


FIFTH EDITION NOW READY. 


NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 


SCIENCE. By SYDNEY LUPTON, M.A., F.C.S.  Feap. 8vo, 2s. 6d. 
DECEMBER NUMBER READY ON SATURDAY. 


THE SCHOOL WORLD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SrIxPENCE MONTHLY. YEARLY VOLUME 7s. 6d. NET. 
PRINCIPAL CONTENTS. 

The Best Authors for School Reading. By James Oliphant, M.A.—The Reform of Latin Teaching. I. By W. H. “4 
Jones, M.A.—The Arrangement and Equipment of a Geographical Laboratory. (illustrated. ) By T. 
Alford Smith, B.A.—Teachers’ Notes on British History, 1688-1906. I. Britain and Europe in 1688. By C. S. Fearenside 
M.A.—Is an Accurate Figure Essential to the Proof of a Geometrical Theorem? By A. T. Warr: -n, 
M.A.—The ae of Vulgar Fractions. II. (Illustrated.) By L. W. Wilsden, M.A —The Classification 
of Climates, By H. N. Dickson, M.A., D.Sc., F.R.S.E.—Language Teaching in the Sixteenth Century. By the R-v. 
H, J. Chaytor, M.A.—Chemistry in American Secondary Schools. By T. M. Lowry, D.Sc.—The late Miss Bese. 
By Mrs. Cloudesley Brereton.—The Promotion of Natural Knowledge. By Prof. H. E. Armstrong, Ph.D., LL.!)., 
F.R.S.—Correspondence : Practical Studies in Schools. By W. Mayhowe Heller, B.Sc.—The Board of Education and its 
Regulations. By C. M. Stuart, M.A. —A Science Syllabus for Preparatory Schools. By Oswald H. Latter, M \. 

—* Studies in the Sermon on the Mount.” By the Rev. W. Herbert Hodges, M.A. 


MACMILLAN & CO., LTD., LONDON. 
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GRYSTAL MODELS. 


Our New Catalogue, XIX., with many illustrations, 
has just come out (post free on application). 
Of its contents we point out the following : 
i, New Collection of 416 oe of wood, containing all 


the crystal forms and ions d by illustrations in the 
4th ed. of the Kristallographie,” Prof. P. Groth 
(1905) at Munich ove £27 10 0 


2, Large Collection of 916 ‘Crystal - -mode s ‘of wood to illustrate 
the crystal forms of the minerals, by Prof. C. Hintze at Breslau. - 


90 
3. New Model to demonstrate that the plane amgles of the regular 
ddecahedron are equal to the — of the octahedro1; constructed 
by Prof. C. Hintze (Breslau) ... 
4, New Collection of 8 Trigonal- Glass-models of Calcite, with 
the crystallographic axes according to Bravaix (Weiss) and with the 
axes according to Miller, constructed by Prof. J. Beckenkamp at 
Wiirzburg . £1 15 0 
. New Collection of 450 Crystal- models of pasteboard, sys- 
tematically arranged according to the » classes of symmetry, by 
Prof. K. Vrba at Prague : . £48 0 0 
6. The Planes of Symmetry, 5 modal ential by Prof. K. Vrba 
at Prague ... £5 15 0 
7. The Optical Wave Surfaces, 4 Wire- by 
Prof. K. Vrba at Prague .. on £6 8 0 
8. The Optical Indicatrix, wire- by “Prof. K. Vrba at 
Prague £2 50 
9. The Sciodromes, 5 coloured plasters ~models constructed by Prof. F. 
Becke at Vienna ... £5 00 


ov 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833 


CLARKE & PAGE, Specialists in Microscopy. 
104 LEADENHALL STREET, LONDON. 
STUDENTS’ MICROSCOPES (New Models). 

No.1. Stand, Coarse and Fine Adjustments, Double Mirror, Objectives 
(2in., and excellent dividing 1 in., 4 in., and 4 in.), 2 Eyepieces, 
Polariscope, Spot Lens, Diaphragm, Live Box and Stage Forceps. 

Price £5 10 O 
No. 2. As above, but with Sliding Coarse Adjustment. Price £4 7 6 
Our New Catalogue and Second-hand List of Microscopes, 
Objectives and Accessories now ready, Free. 
A Stock of 20,000 Slides, all branches. 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £30,000,000. 


BIRKBECK BANK 


EsTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
23 PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
PROSPECTUS, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


WATKINS & DONCASTER. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, B/RDS E@GS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &e. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-elass 
Workmen true to Nature 
All Books and Publications on Natural History supplied. 


36 STRAND, “LON DON, .C. 
‘Five Doors aon Charing Cross.) 
te CATALOGUE (102 pp.) POST FREE. 


Collections and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/63; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
In Polished Deal Boxes. 


Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval, 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co, 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameba, Arcella, Actinospberium, 
Vorticella, Stentor, Hydra, Floscularia, licerta, and many 
ather specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Ampbhiporus, 
Nereis, po ite, Aremcola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., & 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


‘HE DIRECTOR. 


NOTICE. 


SUBSCRIPTIONS TO “ NATURE.” 
s. s. d. 


Half yearly om 6 Half-yearly . ° ors 6 
Quarterly - © 7 6| Quarterly 


—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is ‘“* PHusIS,” 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 
& a. 
*Three Lines in Column. o 2 6 Quarter Page, or Half 
Per Line after . aColumn . 


One Sixteenth h Page, or Eighth Col. 10 © 
One Eighth Page, or Quarter Halfa Page, ora Column 3 5 


° 


* The first line being in heavy type is charged for as Dus Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


w.c, 
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MECHANICAL SYNCHRONOUS RECTIFIERS 
Electrolytic Work 


Charging Accumulators 
Alternating Circuits. 


Lllustrated incular (covering several types) POST FREE. 


ISENTHAL & GO., Moatimen 


LONDON, W. 
Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


FURNACE. 


(CUNYNGHAME’S PATENT.) 


May be used on table or bench in any 
ordinary room. 

No chimneys required. 

Cool outside when the interior is hot. 

May be fitted with small table for drying 
purposes. 

To take Muffle No. 3, 33” x 7’, 
£26 00 


To take Muffle No. 4, 43” x 10}’, 
£6 10 


SUPPLIED BY 


ITOWNSON & MERCER.) 


34 CAMOMILE STREET, LONDON, E.C. 


NEW CIRCULAR BEAM 
CHEMICAL BALANCE. 


New Circular Beam Chemical Balance for a charge - to 100 

ammes in each Pan ; sensible to 1/roth part of a All Knife- 
Edges are of Aga ate working on Agate Planes. In Mahogany and 

Glass Case, with Polished Slate Base, Counterpoised Sliding Front, Side 
Doors. Beam divided in 1/roths of a milligramme. Rider A atus. 
Automatic Arrestment for arrest of Pans and Beam. Pans 7 cm. diameter. 
Level, and Levelling Screws). O 


ILLUSTRATED LISTS ON APPLICATION. 


Cc. E.. MULLER, ORME & CO., Ltd., 


Scientific Glass Blowers and Manufacturers of 
Chemical and Physical Apparatus, 


148 HIGH HOLBORN, LONDON, W.C. 


A NEW REFLEX CAMERA. 


THE STEREOSCOPIC COMPANY’S 


IMPROVED “ARTIST.” 


The 
Ideal Camera 
for Natural 
History 
Field Work. 


The Company’s 
Improved “Artist” 
is fitted with a re- 
volving back and 
other  improve- 
ments, making it 
one of the finest 
Cameras for all 
classes of work. 


Write for CATALOGUE No. 12c, free from 


The LONDON STEREOSCOPIC COMPANY, 
106 & 108 Regent St., W., or 54 Cheapside, London, E.C. 


Printed by RicHarp CLay anpD Sons, LimiTep, at 7 & 8 Bread Street Hill, Queen Victoria Street, 
anv Co., LimiTED, at St. Martin’s Street, London. W.C., and THE MACMILLAN Company, 66 Fifth Avenue. 


in the Citv of Lonaon, and puolishe t by Sanne 
New York.—Tuurspay, November 29, 1 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
**To the solid ground 


sodas Nature trusts the mind which builds for aye.’ 


No. _ 1936, VoL. 75) 


THURSDAY, DECEMBER 6, 1906 


WorDS WORTH. 


[Price SIXPENCE 


Registered asa Newspaper at the Post Office. 


(All Rights are Reserved. 


The NEWTONIAN 


NERNST ELECTRIC LAMPS) 


FOR OPTICAL LANTERNS. 


THE LATEST 
AND BEST 
PATTERN. 


Can be saubell from any House Supply. Complete with 
Spirit Lamp, 9 feet of Double Cable, and all Connections. 


With Single Filament ... 
With Triple Filament ... 


On a 200-Volt Circuit * azine gives 1000 Candle-power 


eat SIX PENCE. 


NEWTON & CO., 3 FLEET STREET, LONDON, 


VERLAG VON GUSTAV FISCHER IN JENA. 


Soeben begann zu erscheinen : 


PROGRESSUS REI BOTANICAE 


FORTSCHRITTE DER BOTANIK 
PROGRES DE LA BOTANIQUE 
| . PROGRESS OF BOTANY . 
| herausgegeben von der 
ASSOCIATION INTERNATIONALE DES BOTANISTES 


redigiert von 


Dr. J. P. LOTSYV 
in Leiden. 


Die ‘ Progressus” erscheinen . zwanglosen Heften, die in einem 

wisch von 4 Monaten zur Ausgabe kommen sollen. Die Hefte 
| werden zu Banden p Aon etwa 40 Druckbogen vereinigt, so dass jahrlich 
| ein Band erscheimen wird. 

Die Mitglieder der Association erhalten die Progressus zu dem Vor- 
zugspreis von 13 M. Bestellungen zu ‘diesem Vorzugspreise sind 
seitens der Herren Mitglieder direkt an die Me a oder 
an den Generalsekrewr der Association, Herrn Dr. J. Lotsy in 
Leiden, zu richten. Bestellungen, welche durch den andel 
aufgegeben werden (auch solche seitens der Mitglieder der Association) 

| kénnen nur zu dem Preise fiir Nichtmitglieder, welcher 18 M. fiir den 
| Band betragt, Erledigung finden. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


STANDARD 


RECORDING RAIN GAUGE 


(HALLIWELL’s PATENT) 
IN IMPROVED COPPER 
CASE. 


Full particulars on 
application to the 
Sole Makers— 


Negretti & Zambra, 
38 Holborn Viaduct, 


E.C., 
LONDON. 


Branches: 
4s CORNHILL, E.Cc. 
122 REGENT STREET, W. 
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BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, LONDON, W. 


The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science, and Preliminary Medicine ; also 
instruction in subjects of General Education. 

There isa Training Department for Teachers, a Hygiene Department 
and an Art School. 

Students can reside in the College. 

DEPARTMENT FOR PROFESSIONAL TRAINING 
IN TEACHING. 

Heap OF THE DerpaARTMENT—Miss Mary Morton, M.A. 
Students are admitted to the Training Course in October and in January. 
The Course includes full preparation for the Examinations for the Teach- 

ing Diplomas granted by the Universities of London and Cambridge. 

Three Scholarships of the value of £20 each for one year are offered for 
the Course beginning January, 1907. 

Applications should be returned not later than December 15, 1906, to the 
HEAD OF THE TRAINING DEPARTMENT, from whom the necessary 
entrance forms and other information can be obtained. 

Full particulars on application to the Principat. 


SOUTH-WESTERN POLYTECHNIC. 


MANRESA ROAD, CHELSEA, S.W. 
DAY AND EVENING CLASSES IN GEOLOGY AND 
MINERALOGY. 
Lecturer: A. J. MASLEN, F.L.S., Recognised Teacher of the 
University of London. 


Courses of LECTURES and PRACTICAL WORK are arranged for 
Intermediate or Final B.Sc. (Pass and Honours). Evening Classes, 
Mondays, Thursdays, and Fridays. SPECIAL COURSE of Lectures 
and Practical Work on Stratigraphy and Fossil Plants for Honours 
Students, and for those taking Geology as a Subsidiary Subject to Honours 
Botany. Wednesdays, 7—9.30. Fee, 10s. per Session. 


SCHOLARSHIPS. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


RESEARCH SCHOLARSHIP. 


The Council of the University College offer a SCHOLARSHIP for 
SCIENTIFIC RESEARCH, tenable for one year, of the value of £50, 
together with free admission to the College, open to any Graduate of a 
British University. 

Candidates will’ be required to give evidence of suitable training and 
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BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 
McKenzig, Ph.D., D.Sc., 


H. Wren, Ph.D., B.A., B.Sc. 
Grirrirus, D.Sc. 


Chemistry = 


D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
H. Smart, M.A. 
C. V. Coates, M.A. 
Botany ... V. H. Brackman, M.A. 
Zoology ... H. W. Untuank, B.A., B.Sc. 
Geolo & Mineralogy .. J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
Freneh, German, Spanish, and Italian Classes. 
EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Theoretical Mechanics, Applicd 
Mechanics and Mechanism, Land and Quantity Surveying. 
Calendar 3d. (post free 5@.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THE LONDON CHAMBER OF COMMERCE. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 
(Near Moorgate and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantal..) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 
Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, a 


all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final b.\., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Clase: 
are also held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOL» 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


Physics... oor os 
Mathematics 


capacity for conducting an original research. The successful 
will be required to devote himself to some subject of research to be 
approved of by the Senate. 

Applications to be sent in not later than December 21, 1906, on Forms 
which may be obtained from the ReGisTRAR. 


TUITION BY CORRESPONDENCE 


(Residence abroad no impediment). 
For MATRICULATION, B.A., B.Sc., RESPONSIONS, SCHOLAR- 
SHIPS, and PROFESSIONAL PRELIMINARIES. 

Tuition in Latin, Greek, French, German, Italian, Spanish, Mathematics, 
Mechanics, Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. 

The staff includes graduates of Oxford, Cambridge, London, and Royal 
Universities. 

Address Mr. J. Cuarveston, B.A., Burlington Correspondence College, 
Clapham Common, London, ‘ 


GOVERNMENT GRANT TO DEFRAY 
THE EXPENSES OF SCIENTIFIC INVESTIGATIONS. 
Applications for the year 1907 must be received at the Offices of the 
Royal Society not later than January 31 next, and must be made upon 
printed forms to be obtained from the CLERK To THE GOVERNMENT 
Grant CoMMITTEE. 

Royal Burlington House, 
ndon, 


BOROUGH OF SWINDON. 
EDUCATION COMMITTEE. 
SWINDON AND NORTH WILTS SECONDARY 
SCHOOL AND TECHNICAL INSTITUTION. 
PRINCIPAL Mr. G. H. BURKHARDT, M.Sc. 


The Committee require early in January next the services of a SCIENCE 
MISTRESS well \ ee in Biological subjects and experienced in giving 
instruction both in laboratory and field. Commencing salary, £100 to £120, 
according to qualifications and experience. 

Forms of application, which must be returned by December 13, from 
W. SEATON, Secretary. 


Education Office, 
Town Hall, Swindon. 


BACTERIOLOGIST. 


A Joint Committee of the County Councils of the East and West Riding» 
of Yockehire and the County Boroughs of Bradford, Hull, Leeds, Roth«: 
ham and Sheffield, are desirous of obtainin q the services ofa Bacteriologi-1 
to carry out an investigation as to the conditions of the Milk Supply of th. 
District. 

The investigation is to be continued for twelve months, and the remuner- 
ation offered is £250 for that period ; any out-of-pocket expenses will be 
paid and all necessary apparatus provided by the Committee. 

Applications, with testimonials, should be sent to the undersigned on or 


County Hall, Beverley. Clerk to the Committee. 


WEST RIDING COUNTY COUNCIL. 
EDUCATION DEPARTMENT. 
KNOTTINGLEY SECONDARY SCHOOL. 


The West Riding Education Committee require the services of an 
ASSISTANT MISTRESS to take entire charge of a Form except special 
subjects. Salary, £100. 

Applications must be made on forms to be obtained from the Education 
Department (Secondary), County Hall, Wakefield, where they must be 
returned not later than December 18, 1906. 

Copies of not more than three recent testimonials must be sent with the 
application. 

Canvassing will be a disqualification. 


TO MATHEMATICAL AND SCIENCE 


MASTERS.—(1) Second Master required for Mathematics and fair 
Science. University man desired. Salary, £150 to £170, non-resident 
and dinners. Endowed School.—(2) Mathematics for Camb. Locals. 
Salary, £120, resident, or £150, non-resident. Secondary (Municipal) 
School.—(3) Graduate to take Mathematics for Scholarship Exams., 

130 to commence. Many other vacancies for Mathematical and 
Science masters. Address—GrirFitus, SmitH, Powett & Situ, 
Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand. 


For other Scholastic Advertisements, see page lii. 
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SCIENCE YEAR 


DIARY, DIRECTORY, BIOGRAPHY, AND SCIENTIFIC SUMMARY 


CONTENTS. 
FRONTISPIECE. — Portrait of Lord Rayleigh. 
ASTRONOMY. —The Calendar, Monthly Ephemeris, Tables for Latitude, Longitude, &c., Notes and 
Tables of Solar System, Paths of the Planets (with Charts), the Moon, Eclipses, Comets, Jupiter’s 
Satellites, the Stars, Maps of the Heavens, &c. 


THE EARTH AND ITS INHABITANTS.—Notes and Charts on Geology, Magnetism, 
Meteorology (Average Temperature, Rainfall, &c.), Geographical Exploration, Natural History, 
Populations, Statistics, &c. 

PHYSICAL AND CHEMICAL NOTES. — Air and Water, Light, Sound, Heat, Specific Gravities, 
Spectra, Chemical Elements, &c. 

METROLOGY.—Time, Trigonometrical Tables, Weights and Measures, Electrical Measurements, 
Money, Xc. 

PROGRESS OF SCIENCE IN 1906. 

DIRECTORY. —Scientific Periodicals, Public Institutions, Universities and Staffs, Scientific and Learned 
Societies, Prizes and Awards, &c. 


BIOGRAPHIES of over 500 of the Principal Workers in Science. 
GLOSSARY of recently-introduced Scientific Terms. 


DIARY.—One Page to each Day, Times of Sunrise and Sunset, High Water, Moon, Meteorological 
Averages, Astronomical Events, &c. 


Engagement Diary and Calendar, Letters received and despatched, Memoranda, Cash Accounts, Postal 


Information, &c., &c. 
INDEX. 


Nearly 600 Pages, Large Octavo, handsomely bound in Cloth, Gold Lettering, with Changeable 
Monthly Calendar in Cover, 


POSTAGE :—Inland, Abroad, 
PRICE 5/ NET. { Gaclading special packing.) 


ABRIDGED EDITION, 


consisting of the whole of the above contents, but without the Diary. 


BOUND IN BOARDS, PRICE NET. { 2057404 Inland, Ade Abroad, 


SOME EXTRACTS FROM OPINIONS OF THE PRESS 
ON THE 1906 ISSUE. 


‘* Every care appears to have been taken to make the volume serviceable to men of science and others 
interested in natural knowledge. . . . The Year Book is thus a convenient and helpful companion 
for the study, laboratory, or observatory.” —Nasure. 


A very excellent and thoroughly up-to-date annual.” —Zuglish Mechanic. 

“The additions and improvements made in the current issue of this well-known scientific diary make 
it, if possible, even more indispensable than ever to naturalists and scientific men.” — Zhe Naturalist. 

‘* The whole production is unique, and its general get-up is beyond praise.” —Evectrical Review. 

** Of the stream of year-books . . . . very few—if indeed any—can surpass in point of useful- 
ness and excellence of appearance the volume before us.” — Zhe Electrical Engineer. 

** It is beautifully produced, on good paper, and full of information in all branches of scientific work, 
especially astronomy. It is one of the best five shillings’ worths in the market.” —Z/ectricity. 

“‘The whole is admirably arranged, and the book should have the widest circulation, for it appeals 
to the ordinary man as well as the student.” — Atheneum. 

** One book of reference that is really readable is the ‘ Science Year Book.’ ”°—Daily Graphic. 


**It contains an enormous amount of information in the way of statistics, and is altogether very 
cleverly arranged.” — Zhe Sphere. 


Publishing Office - - - - -~ «~ 27 Chancery Lane, London. 
OR=THROUGH ANY BOOKSELLER, 
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COUNTY OF LONDON. 


The London County Council invites applications for the post of ASSIS- 
TANT MASTER in the Fleet Road Higher Grade (Senior Mixed) School, 
Hampstead, N.W. The teacher must be specially qualified in Chemistry 
and Physics, and experienced in practical work and lab»ratory manage- 
ment, 

The salary will be in accordance with the London County Council scale, 
particulars of which are set out upon the form of application. 

Applications should be made on Form 4o H.G., to be obtained from the 
CLERK OF THE CouNcIL, Education Offices, Victoria Embankment, W.C., 
to whom they must be returned not later than ro a.m. on December 17, 
1906, accompanied by copies of three testimonials of recent date. 

Candidates applying through the post for the form of application should 
enclose a stamped and addressed envelope. 

Candidates, other than successful candidates, invited to attend the 
Ce ittee, will be allowed third-class return railway fare, but no other 


expenses. 
Canvassing, either directly or indirectly, will be considered a disqualifi- 


cation. 
G. L. GOMME, 
Clerk of the London County Council. 
L.C.C. Education Offices, 
Victoria Embankment, W.C., 
December 4, 1906. 


INDIAN FOREST SERVICE. 


1. THe SecreTary oF STATE FOR INDIA COUNCIL desires to give 
notice that the rule requiring candidates for the Forest Services in India, 
Ceylon, the Malay States and the Sudan, to pass Responsions or some 
equivalent examination has been rescinded. A knowledge of Greek is.no 
longer insisted on, but candidates will be required to show that they possess 
a good general education ; and it is desirable that they should possess some 
knowledge of Inorganic Chemistry. 

2. The Probationers selected will be required to defray their own 
expenses during the poten of probation at Oxford (January, 1907—July, 
1908), and to pay a charge of £460a term during the succeeding year of 
practical instruction on the Continent. 

3-_ Applications must be made on a printed form, to be obtained from 
the SEcRETARY, Judicial and Public Department, India Office, Whitehall, 
London, S.W., and to be returned to him not later than Wednesday 
December 12, 1906. 


A. GODLEY, Under Secretary of State. 
India Office, 
November 22, 1906. 


BOROUGH OF PORTSMOUTH 
EDUCATION COMMITTEE. 


BOYS’ SECONDARY SCHOOL. 
APPOINTMENT OF JUNIOR ASSISTANT MASTER. 


Applications are invited for the appointment of a JUNIOR ASSISTANT 
MASTER to the above-named School. 

Principal Subjects—English, Geography and Scripture. Salary, £110 
per annum, increasing by £5 annual increments to £135 (or £10 less to 
candidates not holding a University Degree). 

Application forms and full particulars may be obtained from the SecrE- 
TARY FOR HiGHER EpucaTion, Municipal Technical Institute, Ports- 
mouth, to whom the forms must be returned by Monday, December 17, 


Director of the new Laboratory at Wisley, 
in Surrey. Salary commencing at £300—no house. Requirements :— 
To organise and conduct an Experiment Station and to Lecture to and 
direct the studies of quite young men in Botany, Elementary Biology, 
and Chemistry and Allied Sciences as they affect Horticultural 
Practice. Age not exceeding 40. Canvassing will disqualify. Details 
of qualification and previous employment, with testimonials (copies 
only), to be addressed before January 1, 1907, The PresipENT, Royal 
Horticultural Society, Vincent Square, Westminster, S. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES). 


PROFESSORSHIP OF AGRICULTURE. 


The Council invite applications for the post of PROFESSOR OF 
AGRICULTURE at the above College. 

Applications, pagebes with 70 printed copies of testimonials, must reach: 
the undersigned, from whom full particulars may be obtained, not later 
than Saturday, January 19, 1907. 

J. H. DAVIES, M.A., Registrar. 


Wanted, Assistant in the Chemical Labora- 
tory at Repton School. Previous experience of the work essential. 


Wages, 25s, per week. Appicats with copies of two recent testi- 
monials, to be sent on or before ember 18 to the HEADMASTER, 
Repton+School, Burton-on-Trent, 


NEW ZEALAND. 


Applications (to be delivered at the High Commissioner's Office not later 
than a eeaiien 20, 1906) are invited for the appointment of PROFESSOR 
of PURE and APPLIED MATHEMATICS at the University of Otago. 
Age limit, 25 to 40 years of age. Salary, £600, with a half share of the 
fees. The Professor will be expected to enter on his duties on April 3, 1907. 

For further particulars and for the forms on which applications must be 
made, apply to the Hich ComMMIssIONER FOR NEW ZEALAND, 13 Victoria 
Street, London, S.W. 


For Sale, Astronomical Telescope. Four- 
inch object glass. Rigid equatorial stand, with hour and declination 
circles. Very fine definition. Four eye-pieces and diagonal. Price 
£20. Seen by appointment.—‘*S. M.,” 33 The Common, {Upper 

Clapton, N.E. 


PLATINUM.—£5 17s. 6d. per oz. troy given 
for old crucibles, apparatus, foil, &c.—R. OtrHert, Jeweller, 19 Elm 
Grove Parade, Barnes, S.W. Bankers: London, City and Midland 
(Barnes Branch). 


Fossil Plants from the Coal Measures. The 
Lomax Palzobotanical Company, Ltd., supply Microscopical and 
other preparations of Coal Measure Plants with structure preserved. 
Special Sets of these indispensable objects to meet the requirements of 
Schools and Colleges.—Apply to MANAGER, 65 Starrcliffe Street, 
Great Lever, Bolton. 


Thirty-three Vols. of Nature, Nos. 1-35, 15 and 24 missing. 


What offers ?—Witson, 8 Park Place, Gravesend. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


Sale by Auction. 


LEPIDOPTERA, CABINETS, AND BOOKS. 
MR. J. C. STEVENS will Offer at his 


Rooms, 38 King Street, Covent Garden, London, W.C., on TUESDAY, 
DECEMBER 18, at One o'clock, the Collections of British and 
Foreign Lepidoptera formed by the late HitDEBRAND RAMSDEN, Esq., 
‘.L.S., F.E.S., &c., together with the Cabinets and Books, 
including Doubleday and Hewitson’s Genera of Diurnal Lepidoptera, 
Hewitson’s Exotic Butterflies, Moore’s Lepidoptera of Ceylon, Felder's 
Lepidoptera of the Novara, Curtis's British Entomology, and othe: 
important works. Also a copy Lord Lilford’s British Birds. 
On view the day prior and Morning of Sale. Catalogues on application. 


The Important and Valuable Collection of Palearctic Butterflies formed by 
the Rev. H. C. Lana, M.D., F.L.S , &c., will be offered in January. 


TEEORIONITE. 


Ordinary, 4/- per oz. Typical Cubes, all picked, and } in. diameter, 
9/~ per oz. ; } in., 4 in. and above, at from 1/- to 4/- a cube. 
Twin Crystals, 2/- per gramme. Post FREE. 


ga” NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving fall scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


ON SALE. 


Astronomical Telescope by WRAY, 4}ins. ; Oak Tripod Cradle 
Stand ; Finder; one Day, and five Astro. Eyepieces ; £32; cost nearly 
double. Watson's ** Royal Century” Telescope ; with Finder ; on 
Mahogany Tripod Crasle Stand; Slow Motions, with Hook's Joint 
Handles. Cost £35. Price £18, in new condition. Vessel to,contain 
Liquid Air; £2. Oxrr.inc's No. 5 Chemical Balance; 114i" 
Beam. Cost £18 18s. Price £8. Modern Binocular Microscope, 
in Mah y Case; compl with Objectives, Kyepieces, and numerous 
Accessories ; £6; cost £16. Browninc’s Table Spectroscope :price 
£5; in perfect order. Cytndaient Electric Lantern for Science 
Demonstration; with Arc Lamp; Carbons regulated automatically 
Cheap £7 ; cost at least £30. 


JOHN LACKLAND, 30 Blackfriars Street, Manchester: 
Two minutes’ walk from the Royal Exchange. 
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THERE ARE NO 
CONFLICTS 
BETWEEN 
WORKERS IN SCIENCE 


AS TO THE VALUE OF THE FIRM OF 


as a Bookfinding 
. GEORGE & SONS *° 
_* can supply cheaper, cleaner copies of any procurable books or 
periodicals than any other firm in the trade, and twice as quickly. Write 
to them at their address—I51 WHITECHAPEL ROAD, LONDON, ENG. 
pe We can supply a contplete bound set of Nature.” 


CHEAP BOOKS FOR XMAS. Post Free. 
H. J. GLAISHER’S SUPPLEMENTARY CATALOGUE of 
PUBLISHER’S REMAINDERS. Books-in New Condition at 
Bargain Prices. Also the Annual Catalogue of Valuable Works in all 
branches of Literature, including Science, suitable for Presents, 
Libraries, Prizes, &c. A Catalogue (74 pp.) of the latest New Books 
Published, at Discount Prices, and a short list of French Books now ready. 
H. J. GLAISHER, REMAINDER AND DISCOUNT BOOKSELLER, 57 WicmoRre ST., LONDON, W. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on application. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


RECTIFIERS. 


For charging any class of 
accumulators, driving small 
motors, &c., direct from 
alternating mains. Works on 
any periodicity or voltage ; 
action absolutely infallible; 
no moving parts; high 
| efficiency ; requires no atten- 
] tion. Made (4y agreement 
with the Nodon Vaive) in 
four sizes to charge from 
1} amp. to 10 amps. 
Prices from 
£3 3s. to 
Patent No. 18013. £8 8s. 


THE ELECTRICAL COMPANY, Ltd., 
121-125 Charing Cross Road, 
Telephone: 4311-4314 Gerrard. London, W.C. 


_DENT'S ASTRONOMICAL CLOCKS, 
SIOEREAL OR MEAN Time CLocks For OBSERVATORIES, £21 & UPWARDS. 


Nature says : ‘‘Mgssrs. E. Dent & Co. have lately. 
introduced a new astronomical clock which should find its 
| way into many observatories where an accurate instru- 
ment is required at a moderate cost. For thesum of £21 
they supply a clock with a 1o-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum i in asolid ma- 
hogany case ; and after examining the instrument we have 
| no hesitation in pronouncing it a marvel of cheapness.” 


E. DENT & Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 


Makers of the Great Wes —y Clock, Big Ben. Makers of the 
tandard Clock of the Royal 


tory, Greenwich, an and the Pris cipal 
Observatori ries throughout the World. Ky 
Only Addresses— 
61 STRAND, 


[And 4 ROYAL EXCHANGE, LONDON. 


NOTICE. 


NATURE 


Of TuHurspay Next, DeEcEMBER 13, will contain the 


INDEX 
to the recently completed volume (7.¢. Volume LXXIV.). 
ITS PRICE WILL BE ONE SHILLING. 


Advertisements intended for the number should reach the 
Publishers by Tuesday, December 11. 


OFFICE OF ‘* NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


SCIENTIFIC WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

**Nature”’ on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 


NATURE. 


The number for last week (November 29) contained :— 

Reviews :— 
Alternating Currents.—The Cell and Heredity, by J. B. F. 
—Disease and its Prevention, by Prof. R. T. HEwLerr.— 
Captains of Chemical Industry, by Dr. T. E. Tuorpe, 
C.B., F.R.S.—Aids to Photography. 

Our Book Shelf :— 
The Rusts of Australia ; their Structure, Nature, and 
Classification. —The Dissociation of a Personality, a Bio- 
graphical Study in Abnormal Psychology.—The ** Lloyd ”’ 
Guide to Australasia. 

Letters to the Editor :— 
Presence of Neon in Radio-active Minerals, by Hon. R. J. 
Srrutt, F.R.S.—Radium and Helium, by Dr. B. WALTER. 
—Magnetostriction, by D. O. S. DAvigs.—Photography 
in Natural Colours, by JULIUS RHEINBERG. 

Antarctic Exploration. (///ustrated.) By J. W. G. 

ee Wireless Telegraphy. By J. L. M. 
ine Biological Association and International 

Fishery Investigations. 

Notes. 

Our Astronomical Column. 

Recent Experiments on the Crystallisation of 

Minerals. (With Diagram.) By Dr. T. M. Lowry. 

Character and Cause of Sun-spot Spectra. 

Anthropological Notes. 

ees esearch in South Africa, (///ustrated.) 
By W. 

The Rati and Problems of Protozoology. By 
Prof. E. A. MINCHIN. 

University and Educational Intelligence. 

Societies and Academies. 

Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 

from the Publishers, St. Martin’s Street, London, W.C., on 

receipt of 64d. from residents in the British Isles, or of 7d. 


from residents abroad. 
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WACMILLAN Gaz COoO.’S List. 


AT THE BACK OF THE BLACK MAN’S MIND; or, NOTES 
ON THE KINGLY OFFICE IN WEST AFRICA. by R. E. DENNETT. With Iihs- 


trations. 8vo. 10s, net. 


THE LOWER NIGER AND ITS TRIBES. 


By Major ARTHUR GLYN LEONARD. With a Map. 8vo. 12s. 6d. net. 


PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘‘ Malay Magic,” &c., and CHARLES OTTO BLAGDEN, M.A. 
With numerous IIlustrations specially "taken for the Work. Two Vols. 8vo. 42s. net. 


THIRD EDITION NOW READY. 


SCIENTIFIC LECTURES. avesury. svo. 6. net. 
ON MUNICIPAL AND NATIONAL TRADING. 


__ By the Right Hon, LORD AVEBURY. 8vo. 55. net. 


LIFE and EXPERIENCES of SIR HENRY ENFIELD ROSCOE, 


z C ie LL. D., F, R. S. e> Written by Himself. With Photogravure Portraits and other Illustrations. 
vo, 125. ‘net. 


THIRD EDITION NOW READ 


A HISTORY OF CHEMISTRY FROM EARLIEST TIMES TO 


THE PRESENT DAY, being also an Introduction to the Study of the Science. 
By Professor ERNST VON MEYER, Ph.D. Translated by GEORGE McGOWAN, Ph.D. Third Edition, with 


various additions and alterations. 8vo. 175. net. 
HIRD EDITION. Entirely Re-written and Enlarged. 


CHEMICAL TECHNOLOGY and ANALYSIS of OILS, FATS, 


AND WAXES. | By Dr. J. LEWKOWITSCH, M.A., F.I.C., F.C.S., Consulting and Analytical Chemist and 
Chemical Engineer ; Examiner in Soap Manufacture and in Fats and Oils, including Candle Manufacture, to the City and 
Guilds of London Institute. With 88 Ilustrations and numerous Tables. In Two Volumes. Medium 8vo, gilt tops. 
36s. net. 

NATUKE.—* The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. by Dr. LEWKOWITSCH, M.A., F.I.C. 8vo. 6s. net. 
CHE. MICAL TRADE JOURNAL.—“ Bound to become a constant companicn to the chemist who deals with oils 
and fats.” 


SCHOOL MASTER.—* We have nothing but praise for this book, for it demonstrates quite clearly that trigonometry is 
eminently a practical subject, and therefore can be made interesting. . . . The book should have a great sale.” 


BRITISH ASSOCIATION MEETING IN SOUTH AFRICA, 1905. 


DISCUSSION AT JOHANNESBURG ON THE 


TEACHING OF ELEMENTARY MECHANICS. "{is\,),7OHN PERRY: 


by C. E. ASHFORD, M.A., on ‘* The Teaching of Mechanics by Experiment,” read at the York Meeting of the British 
Association, 1906. S8vo. 2s, net. 


THEORETICAL AND PRACTICAL MECHANICS & PHYSICS. 


A Preliminary Science Course for Artisans in Evening Schools. By A. H. MACKENZIE, M.A., B.Sc., A.R.C.Sc., 
Head of the Physics Department, Cockburn High School, Leeds. Crown 8vo. Is. 
:—Length—Area-—Volume— Mass and Weight—Density—Hydrostatics—Statics— Heat. 


SCIENTIFIC FACT AND METAPHYSICAL REALITY. 


ak R. B. ARNOLD. 8vo. 10s. net. 


RE.—* In originality of conception, vigour, and clearness of statement. . . . it would be with difficulty surpassed.” 
FIFTH EDITION NOW READY, 


NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 


_ SCIENCE. by SYDNEY LUPTON, M.A., F.C.S._Feap. 8vo, 2s. 6d. 


MACMILLAN AND CO., LTD., LONDON. 
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The patented Alloy of Nickel Steel which has 
the smallest known Coefficient of Expansion. 


I N ods, Tapes, Wire, &c. 


Invar Compensation Pendulums in three grades. The calculations are 
made by a distinguished Mathematician on the basis of measurements 
made at the National Physical Laboratory. Regulator Clocks for Labora- 
tories and Observatories fitted with Invar Pendulums. The highest 
rades fitted with contacts at moderate prices. Invar Tapes for Base 
to Measurements divided to the utmost accuracy and +o 
at the National Physical Laboratory. Standard Meters, &c., 
J. H. AGAR BAUGH, 92 Hatton Garden, London 
Telephone No. 4722 Holborn. ‘Telegraphic Address: “ Voider, chy 


For Photography, Unsurpassed for fine definition. 


Send a card merely quoting 2396. 
TAYLOR, TAYLOR HOBSON. 


STREET LEICESTER, 


SECOND-HAND TELESCOPES. 

s in. Dallmeyer, Equatorial Mount by Cooke, £65. 4 in. Cooke, 
Equatorial, Garden Stand and Iron Column, £50. 3 in. Student, with 
Finder, 2 Eyepieces, Table and Garden Stands, £6 10s. 

SECOND-HAND MICROSCOPES. 

Baker’s Nelson No. 2, complete with accessories, £16. Watson’s 


Edinburgh H. Bacteriological Outfit, £16 10s. Swift's Bacteriological, 
best pattern, complete. £14 1 


Os. 
| STANDARD BAROMETER by Pastorelli & Rapkin. Perfect 
| order, £5. Many others, all kinds. New Lists on Application. 


A. CLARESON & Co., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


T. M. F. TAMBLYN -WATTS, 


Scientific Apparatus 
Maker. 


LISTS POST FREE. 
SETTLE, 


} 


YORKXKS. 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
9} PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
PROSPECTUS, = full particulars. POST FREE. 
. F. RAVENSCROFT, Secretary. 


PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 


te Rates. Absolute Security. Hlectric 
Lighenn Rules Supplied. Liberal Loss Settlements. 


mpt Payment of Claims. 
LOSSES PAID OVER £30,000,000. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 


the Assistance of 

Ropert Apkin, F.E.S. Dr. D. Suarp, F.R.S., F.E.S., &c. 
W. Lucas Distant, F.E.S., &c. G. H. F.E. 
Epwarp A. Fitcn, F.L.S., F.E.S. | W. F. Kirsy, F.E.S. 
F. W. Frounawk, F.E.S. G. W. KIRKALDY, F.E.S. 
MartTIN Jacosy, F.E.S. W. J. Lucas, B.A., F-E.S. 

Founded by the late Edward Newman in 1840, ‘this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
— of interest pertaining to the Entomology of various parts of the 
world, 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any count ry 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 

Edited by G. C. Cuampion, F.Z.»., J. Douc.ias, W. W. Fowrrr, 
M.A., F.L.S., R. F. R.S., E. Saunpers, F.L.S., and 
Lorp Wa sinGuaM, M.A., LL.D., F.R.»5. 

This Magazine, ed in 1864, ins standard articles and notes 
on all subjects « d with E logy, and especially on the Insects of 

the British Isles. 
Subscription—Six Shillings per Annum, post free 
London: GURNEY & JACKSON (Mr. Van ‘Voorst's Successors), 
1 Paternoster Row. 


THE IRISH NATURALIST. 


4 Monthly Magesins of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. eee Re B.Sc.,and R. LLOYD 
AEG 
Annual Subscription, ss. Post = to any Address. 
Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 

London : SIMPKIN,MARSHALI., HAMILTON, KENT & CO., Ltd. 


| 
| 
| beg to announce that they have removed to more convenient 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox , Spirogyra, Desmids, Diatoms, Amoeba, Arcella, berium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond’ Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Ampbioxus, Rana, Anodon, &c., for "Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia. Caryophyllia, Alcy- 


onium; Hormiphora (preserved); Leptoplana ; Lineus, Amphiporus, 

Nereis, Aphrodite, Arenicola, Lanice, Tlerebelia; Lepas, Balanus, 

Gammarus, Ligia Mysis. Nebalia, Carcinus; Patella, Buccinum, Eledone, 

Pectens Bugula, Crisia, Pedicellina, Hwlothuria, Asterias, Echinus, 

Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MIMERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


HARVEY & PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers f the new Appa 
by Dr. J. A. FLEMING 


paratus illustrating Wave Motion, designed and used 
in the Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, 
SPECIAL TERMS TO COLLEGES SCHOOLS, INSTITUTES, &c. 


w.c. 
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THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “‘GeryK.” Used by all 
leading scientists. Far more rapid 

than any other vacuum pump. 


Write for 
LIST F.45. 


Price from 


24:5: 0. 


Nine Elms lronworks, eadi ng. 


LONDON OFFICES: 61 & 63 QUEEN VICTORIA STREET, E.C. 


A NWEW PATTERN 


FORTIN’S 
STANDARD BAROMETER 


(Registered Design No. 420,297.) 

As will be seen by the illustration, this Barometer is 
built on original lines. 

By the absence of the ordinary tubular enclosures (in the 
usual form of instrument) the mercurial column is FULLY 
EXPOSED to view, NO SHADOWS are thrown upon 
the column, and therefore an extremely accurate and in- 
stantaneous reading is made possible. The scales bein 

raduated upon the flat side pieces the DIVISIONS AN 

IGURES ARE ALWAYS IN VIEW, and the vernier 
is very much more legible than in the ordinary tubular 
patterns. 

The bore of the tube is 0°5 inch. 

The scales are graduated in inches and millimetres, and, 
by means of the verniers, are capable of being sub-divided 
to read to 0°002 inches and 0°1 m/m. 

The attached Thermometer on the body of the instru- 
ment is graduated in Fahrenheit and Centigrade scales. 

It is the BOLDEST Standard Barometer made. 

The PRICE IS LOWER than that of any other form 
of Standard Barometer of the same dimensions. 

It yields readings equally clcse as the highest priced 
instruments. 

Price complete, mounted on handsome Polished 
Solid Mahogany Board, with Brackets for Sus- 
pension, and Opal Glass Reflectors, 


£7 10s. Od. 


SMALLER SIZE, STUDENTS,” 
designed for Schools for demonstration work, and small 
private Observatories ; bore "25 ; reading to ‘01 inch 
and ‘1 millimetre. £3 7s. 


Sole Manufacturers and Proprietors of the Regd. Design 


PASTORELLI & RAPKIN, Ltd., 
46 HATTON GARDEN, LONDON, E.C. 


ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 150 years. 
Telegrams: Rapkin, London. Telephone: 1981 Holborn. 


g@- ILLUSTRATED PRICE LIST POST FREE. 


REYNOLDS & BRANSON, Lio, 


Chemical and Scientific 

Instrument Makers, Laboratory 

Furnishers & Manufacturing 
Chemists. 


Set “A,” 
Special Apparatus 130 MODELS, 
for 
Consterdine and 
Andrews’ Set “B,” 
** Practical 70 MODELS, 
Arithmetic. 20/- 


DESCRIPTIVE LIST POST FREE. 


14 COMMERCIAL STREET, LEEDS. 


JOHN J. GRIFFIN & SONS, Ltd., 


KINGSWAY, LONDON, W.C., 
Make the 


DOLEZALEK 
ELECTROMETER. 


Write for 
Descriptive Circular.G 
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HIGH-CLASS POLARIMETER 


(reading to -005 degree). 


Illustrated 
Telegraphic bit...“ A") 
Address: of 
Sphericity, Spectroscopes 
London.”* and 
Spectroscopic 
Telephone : Accessories 
No. 1687 Gratis 
North. on 
Application. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 


Plane Ram Geuges 


| THE BOOK FOR XMAS. JAMES J. HICKS, | | 4 


THE UNIVERSE ma OUR PLACE IN IT. £ 


LEONARD JOSEPH, | 


Just the Present for thinkers to thinkers. 

Discusses many of the most poignant topics of the day. 
| Startling new light on questions of Physics, Chemistry, Psy- 
* chology, Ethics, and Sociology. 


This Work has just been accepted by His Majesty 
the King. 


400 pages. Illustrated, half-bound, crown 8vo. 15/- net. 


7 Published by. KEGAN. PAUL, TRENCH, TRUBNER & Co., Ltd., 
43 Gerrard Street, Soho. 


36 X 1: inches 


was the size supplied recently for 
spectroscopic work by 


WRATTEN & WAINWRIGHT, 


CROYDON, 
SPECIALISTS IN . . 


eTaRparD MOMBTER, io Oak Frame, Tubs divided on Btom, 


— 


MALIBUB THERBOBETER, Black '» on Stand 


TEROESTRIAL oo Stand 


RAIN GAUGE. 
Mevesrological 
Unued 

and Africa. 


As used al) the 
Staiom = in whe 


OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


“(pedjnbed yojyM 9381S) AANA LSOd SANDOIVLVD 
THERMOMETERS for STUDENT WORK as specially produced for the aks 


STANDARD BAROMETER, dianfeter of Tube, OS in., on Mahogany Board. - 


SUNSHINE RECORDER, 
‘With Improvements, 


of the Royal College of Science and City and Guilds Institute. 


fo smojjay pun *vabajjog 0} Suday 


supplied to the Mi 
SCIENTIFIC PLATE-MAKING. | 
if you want plates for any scientific work, write comakel t 


to us and we will advise you. — AWARDED WINE MEDALS PARIS EXHIBITION, 1809, 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 


To BE COMPLETED IN 
VOLU 


ILLUSTRATED. 


PROTOZOA, | 
By Professor MARcus Hartoc, M.A. (D.Sc. Lond.). 


| 
PORIFERA (SPONGES). 
By B. J. SOLtaAs (B.Sc. Lond.). 


PREVIOUSLY 
WwoRMs, LEECHES, &c- 
VOLUME II. 


Flatworms. By F. W. GAMBLE, M.Sc. 
Miss L. SHELDON. Threadworms, &c. 


Nemertines. By 
By A. E. 


SHIPLey, M.A., F.R.S. Rotifers, By MARcus HARTOG, | 


M.A. Polychaet Worms. By W. BLAXLAND BENHAM, 
D.Sc. Earthworms and Leeches, By F. E. Brp- 
DARD, M.A, F.R.S. Gephyrea, &c. By A. E. 
M.A., F.R.S. Polyzoa. By S. F. HARMER, 
Se.D., F.R.S. 
SHELLS. 
VOLUME III. 

Molluscs and Brachiopods. By the Rev. A. H. Cooke, 

A. E. Su1pvey, M.A., F.R.S., and F. R. C. REED, M.A, 


INSECTS & CENTIPEDES. 
VOLUME V. 
Peripatus. By Apam Sepcwick, M.A., F.R.S. Myria- 


pods. By F. G. Sinciair, M.A. Insects. Part I. 
By Davin SuHarp, M.A., F.R.S. 


TEN VoLuMEs. 8vo. PRICE 17s. NET EACH. 


ME I. 


COELENTERATA AND CTENOPHORA. 
By Professor S. J. Hickson, M.A., F.R.S. 


ECHINODERMATA. 
By Professor E. W. MACBrIDg, M.A., F.R.S. 


PUBLISHED. 

INSECTS. PART Iti. 
VOLUME VI. 

Hymenoptera continued (Tubulifera and Aculeata), Coleop- 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip- 
tera, Thysanoptera, Hemiptera, Anoplura. By 
‘Davip SHarp, M.A., F.R.S 


FISHES, &&c- 
VOLUME VII. 

Fishes (exclusive of the oe Account of Teleostei). By 
T. W. Bripce, Se.D., F.R.S. Fishes (Systematic 
Account of Teleostei). ‘By G. A. BOULENGER, F.R.S. 
Hemichordata. By S. F. Harmer, Sc.D., F.R.S, 
Ascidians and Amphioxus. By W. A. HERDMAN, 

| D.Sc., F.R.S. 

| AMPHIBIA & REPTILES. 

VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 


BIRDS. 
VOLUME IX. 
| By A. H. Evans, M.A. With numerous Illustrations by G, E. 


LopGE. 
MAMMALIA. 
VOLUME xX. 
By FRANK Evers BEDDARD, M.A. Oxon., F.R.S., Vice- 
| Secretaryand Prosector of the Zoological Society of London. 


The final volume (which forms Vol. IV. of the Series) is in the press, and the publishers hope that this important scheme will 
be brought to a conclusion by its publication at a date not far distant. 


A HANDBOOK oF BRITISH 
INLAND BIRDS. By ANTHONY COLLETT. 


With Coloured and Outline Plates of Eggs by ERIC | 


PARKER. Crown 8vo. 6s. 


A YEAR WITH THE BIRDS. 
By W. WARDE FOWLER. Crown 8vo. 35. 6d. Prize 
Svo. 2s. 6d. 

TRODUCTION TO 
NATURE STUDY. By E. STENHOUSE, B.Sc. 
Globe 8vo, 35. 6d. 

LEMENTARY PRACTICAL 
ZOOLOGY. By Professor T. J. PARKER, D.Sc., 
F.R.S., and Professor W. NEWTON PARKER, Ph.D. 
With 156 Illustrations. Crown 8vo. 10s. 64a. 

A MANUAL OF ZOOLOGY. 
By Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. 
W. A. HASWELL, M.A., D.Sc., F.R.S. With 300 
Illustrations. Crown 8vo. 10s. 6d. 

A TEXRT-BOOF OF ZOOLOGY. 
By Professor T. 
sor W. A. HASWELL, M.A., D.Sc., F.R.S. 
Vols. With Illustrations. Medium 8vo, 36s. net. 

INTRODUCTION 
so By C. B. and G. C. 

vo. 65. 


LESSONS IN ELEMENTARY 


BIOLOGY. By Prof. ‘Il. J. PARKER, D.Sc., F.R.S. 
Illustrated. Third Edition, revised. Crown 8vo. 10s. 6d. 


A COURSE OF INSTRUCTION . 


IN ZOOTOMY. (Vertebrata.) By Professor T. J. 
D.Sc., F.R.S. With Illustrations. Crown 8vo. 


THE ORIGIN AND META- 
MORPHOSES of INSECTS. By LORD AVE. 
BURY, F.R.S. With Illustrations. Crown 8vo. 3s. 6d. 

[Mature Series. 
N INTRODUCTION TO THE 
OSTEOLOGY OF THE MAMMALIA. By Sir 
WILLIAM H..FLOWER, F.R.S., F.R.C.S. Illus- 
Third Edition. Crown 8vo. tos. 6d. 

Ex T-BOOK OF COMPAR- 
ATIVE ANATOMY. By Dr. ARNOLD Lane. 
Translated by H. M. and M. BERNARD. Vols. I. and II. 
the 8vo. net. each. 


ELE ENTS TEx com- 
PARATIVE ANATOMY of VERTEBRATES. 
Adapted from the German of Professor WIEDERSHEIM. 
By Professor W. NEWTON PARKER. 270 Woodcuts. 
Medium 8vo. Second Edition. 12s. 6d. net. 


. PARKER, D.Sc., F.R.S., and Profes- | 
In Two | 


TO =2ZOO-_ 
DAVENPORT. Crown T 


THE STRUCTURE OF MAN: 
An INDEX to his PAST HISTORY. By Professor 
WIEDERSHEIM. Translated by H. M. BERNARD and 
Professor G. B. Howes, F.R.S. With 105 Figures in 
the Text. 8vo. 8s. net. 
TREATISE ON COMPAR- 
ATIVE EMBRYOLOGY. By F. M. BALFOUR, 
F.R.S. 8vo. Vol. I. 18s. Vol. II. 

aE EMENTS OF EM- 
BRYOLOGY By Sir MICHAEL FOSTER, K.C.B., 
M.D., F.R.S., and Professor F. M. BALFOUR, F.RS. 
Second Edition, revised. Illustrated. Crown 8vo. 10s. 6d. 
ATURAL HISTORY OF 
AQUATIC INSECTS. By Professor L. C. MIALL. 
F.R.S. Illustrated. ression. 35. 6d. 

STORIES om N URAL 

| Re WAGNER” Globe 

vo. Is, 6d. 
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FLATTERS & GARNETT, 


48 DEANSGATE, MANCHESTER, 


MAKERS OF 
Mieroseopieal Slides. 


Lantern Slides, from stock or to Send 
order. for 
Storage Cabinets for Slides. Catalogues. 


Nature Study Appliances. 
NEW SERIES OF SLIDES AND SPECIMENS OF 
BRITISH FOREST TREES. 


Laboratories: 16-20 Church Road, Longsight, Manchester. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 


Stock of over 19,000 Specimens of Weapons, Impl s, Or " 
Dress, Idols, Musical Instruments, &c., &c., used by all the Races of 
Mankind, for sale at very dow prices. All objects guaranteed genuine. 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns. —Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, ad. monthly, 3s. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 16. per Series; 
adapt-d for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogoniam, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Rhodophycee ; Perono-pora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos. Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Tyne-writing Agency, 1 Duke Street, Adelphi. WC. 


WATKINS & DONCASTER. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OP INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Orawing 
__ Glasses, &c. 
Birds, Mammals, &c., Preserved and Mounted by First-class 
orkmen true to Nature. 

All Books and Publications on Natural History supplied. 

36 STRAND, LONDOi!, W.C. 
(Five Doors from Charing Cross.) 

oe CATALOGUE (102 pp.) POST FREE. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invi'ed. 


Crude Mineral for ‘Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


WINER ALS. 


Some Recent Additions to Stock. 
From Cornwall: BOURNONITE, TETRAHEDRITE, PHARMACOSIDERITE, 
SCORODITE, &c. 
From Japan: FINE TOPAZ and ORTHOCLASE CRYSTALS. 


Specimens sent for Selection, 


Cabinets, Geologists’ Hammers and Chisels, Glass-Capped 
Boxes, Card Trays, Wood and Glass Models of Crystals, and 
all Requisite Apparatus for Geologists and Mineralogists. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 78 Newgate Street, London, E.C. 


_ NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
“ommunications to the Editor. The telegraphic address of NAYURE is “* PHusis,” LONDON. 
SUBSCRIPTIONS TO “* NATURE.” CHARGES FOR ADVERTISEMENTS. 
™ | ree Lines in Column. °o 2 Quarter Page, or Ha’ 
all yearly 14 alf-yearly 15 | One Sixteenth Page, or Eighth Col. 10 o 
Quarterly 6 One Eighth Page, or Quarter Halfa Page, ora Column 3 5 © 
7.6| Quarterly Column o 18 6 Whole Page.. 660 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited, 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 


¢ 
F 
q 
| 
hg 


NATURE [ DEceMBER 6, 1906 


THE GAIFFE AUTO-MOTOR 
MERCURY JET INTERRUPTER 


(Patented in Britain). 


NO BRUSHES, NO BANDS, NO INDEPENDENT MOTOR. 


The interruption cuts the current both for motor and coil. 
In other words, motor and interrupter are electrically and 
mechanically linked together. Runs 500 working hours 
without requiring attention. 

Be See Nature, July 20, 1905, page 277. 

The —" experts have reported in terms of the highest 

Praise upon tnis Break after continuous use (vide Zestimonia..) 


Price, including box and packing, B4&: 6:6 


THE MEDICAL SUPPLY ASSOCIATION, 


228 Gray’s Inn Road, London, w.c.’ 


N.B.—A NEW PATTERN for ALTERNATING MAINS Now Ready. Descriptive Circular upon application. 


NEW AND ATTRACTIVE MICROSCOPIC OBJECTS. 


Type Slide of Butterflies’ and Moths’ Eggs, 24 Species with : . Type Slides of Foraminifera, with name photographed £ s. /. 


list of names ove beneath each 
Chalcedony, from Cornwall, giving most brilliant Polariscopic No. 1. 50 Briti Species 


effects 
Anatomies of Insects, ‘consisting of 10—17 dissections on one TSETSE "PLIES from w. Africa. 


i 
1 


slide—Honey Bee, Earwig, House Fly, Spider, &c. ... each Whole — 

An unique Dark Ground Dissections_ ... each 

of _ Bud of Lily, showing abortive Anther 
Type Slide of Blood Discs, from = Bird, “Fish, ‘Snake, Karyokinesis in root tip of Water Lily ... 

and Frog, mounted separately on one Slide 5 T. S. Head of Foetal Mouse, through eyes and region uf nose 
Symmetrical Groups of Diatomacem, Spicules. fe. Type Slide of 60 Diatoms, with name agus under 

unequalled for Exhibition purposes.. ‘ . from 7/6 to 15 O | each Species .. 


Full Catalogue of Objects (No. 3 N) ) a a Stock of over 40,000 choice Speci — pon on ‘engtlestion. 
Are you a Subscriber to our Circulating Micro. Slides? 240 Specimens for 21/- Full particulars in above Catalogue. 


WATSON’S CATALOGUE No. 2 N.—178 page s—is the most comprehensive list of Microscopes and their Accessories that is published, 
and gives full particulars of the Watson Instruments, post free. 


W. WATSON & SONS, Opticians to H.M. Government, 


(Established 1837.) 313 HIGH HOLBORN, LONDON. 
BRANCHES—26 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIRMINGHAM. 


SCIENTIFIC AND 
ELECTRO-MEDICAL APPARATUS 


OF EVERY DESCRIPTION. 


Actual Maker of **X” Ray Tubes and all kinds o. Small 
Incandescent ent Lamps. 


ELECTROLYSIS, FAI FARADISATION, 


AND LIGHT CABINET. 


Fitted with Moving Coil Instruments, Sliding Resistances for 
> Light and Electro ysis, Reversing Switch, and Sledge Coil. 


The whole enclosed in a p y case with glass lid, 
as “per illustration. 


L200 O 
A. GC. COSSOR, 54 Farringdon Road, London, E.C. 


Gold and Silver Medals St. Louis Exhibition. Tel. 10547 Centra! 


NEW TELEPHOTO LENS. 


Cin be used in front of any THE BDON ccnstetes) Mounted in Aluminium. 
small lens without disturbing Measures 3} ins. long, 1} ins. 


plates or films which may be diameter, weighs 4} ounces. 


In position. PRICE, including Solid Leather 
Case, 3 10 O nett. 


ILLUSTRATED BOOKLET with 
An excellent lens for all Specimens of Work 
artistic photography. PATENT. FREE. 
J. H. DALLMEYVER, LI).,25 Newman St., London, W. 


MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


oo 


Can be used alone for higher 
magnification or larger plates. 


“Frintea | by IKICHAKY CLAY AND DUNS, TED, 7 & Street Mill, YuceN Vicluria Oucet, Lac City Of Lonaon, and puolisned by MAcMI: AN 
anp Co., LimiTEp, at St. Martin's Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—THurspay, 6, 1925 
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GEWERAL LIBRARY; 
UNIY. OF MICH. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’— WorDSworTh. 
INDEX NUM™MBER- 


No. 1937, VoL. 75] 


THURSDAY, DECEMBER 13, 1906 [Price ONE SHILLING 


Registered as a Newspaper at the General Post Office.] 


NEWTON & CO.’S 
LONG-RANGE 


ELECTRIC 
LANTERN. 


Single Long-range Lantern, brassfront with 44-in. condensers, and 
extra large front lenses 3 in. in diameter. Complete with the ‘‘ New 
Universal’’ Hand feed Arc Lampin case, £22. 

This Lantern is as efficient as any we can make for showing slides in large 
hulls where lectriccurrent is available. 


3 FLEET STREET, LONDON. 


[All Rights are Reserved. 


REYNOLDS & BRANSON, ‘td 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


- CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lllustrations, free on application. 

Dgsicns OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


“BOYS” 
CALORIMETER 


devised by 


Prof. C. V. BOYS, F.R.S., 


for determining the calorific value of gas. 


PARTICULARS AND PRICES ON APPLICATION, 
DELIVERY FROM STOCK. 
SOLE MAKERS— 


John J. Griffin & Sons, Ltd., 


Makers of Scientific Apparatus, 
KINGSWAY, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. Giving continuous 
records on Charts 
which only require 
changing once a 
week. Invaluable 
to invalids and 
others who are 
unable to take 
daily readings of 
the ordinary 
instruments. 


In handsome polished or waxed rame, with bevelled plate glass 
on all sides and top, and fitted with drawer for keeping 
the charts. 

VERY SUITABLE FOR PRESENTATION. 


Illustrated Price List of Self-Recording Meteorological 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS BEFORE EASTER, 1907. 


A CHRISTMAS COURSE OF EXPERIMENTALLY ILLUS:- 
TRATED LECTURES (ADAPTED TO A JUVENILE 
AUDITORY). 

W. Duovett, Esq., M.I.E.E. Six Lectures on “Signalling to a 
Distance, from Primitive Man to Radiotelegraphy.” n Dec. 27 (Vhurs- 
day), Dec. 29, 1906, Jan. 1, 3, 5, 8, 1907, at Three o'clock. 

Tuesdays 

Professor Percy Garpner, Litt.D., F.S.A. Two Lectures on “ The 
Sculpture of Aegina in Relation to Recent Discovery.” On Tuesdays, 
Jan. 15, 22, at Three o’clock. . 

Professor A. C. Sewarp, F.R.S. Two Lectures on ‘‘ Survivals from the 
Past in the Plant World.” On Tuesdays, Jan. 29, Feb. 5, at Three o'clock. 

Professor Witt1aM Stirtinc, M.D., LL.D., D.Sc. Six Lectures on 
“The Visual Apparatus of Man and Anima's.” On Tuesdays, Feb. 12, 
19, 26, March 5, 12, 19, at Three o’clock. 


Thursdays. 

WitiramM Napier Suaw, Esq., LL.D., Sc.D., F.R.S. Two Lectures 
on ‘* Recent Advances in the Exploration of the Atmosphere.” On 
‘Thursdays, Jan. 17, 24, at Three o'clock. 

Major Percy A. MacMauon, D.Sc., F.R.S. Two Lectures on ‘* Stan- 
dards of Weights and Measures.” On Thursdays, Jan. 31, Feb. 7, at 
Three o'clock. 

Professor W. W. Watts, F.R.S. Two Lectures on (1) ‘* The Building 
of Britain” ; (2) ** Recent Light on Ancient Physiographies.” On Thurs- 
days, Feb 14, 21, at Three o'clock, 

Dr. W. Martin. Two Lectures on ‘‘ Old Dutch Painting and Painters.” 
On Thursdays. Feb 28, March 7, at Three o'clock. 

C. W. Satresy, M.D., F.R.S.E. Two Lectures on “ Biology and 
Progress.”" On Thursdays, March 14, 21, at Three o'clock. 

Saturdays. 

Sir ALEXANDER C. MACKENZIE. Mus. Doc., D.C.L., LL.D. Two 
Lectures on ‘‘ Latest Phases of Music,” with Musical [/lustrations. On 
Saturdays, Jan. 19, 26, at Three o'clock. 

The Rev. Witt1am Barry, D.D. Two Lectures on ‘‘ Papal Deposing 
Power."’ On Saturdays, Feb. 2, 9, at Three o'clock. 

Professor J. J. THomson, LL.D., D.Sc., F.R.S. Six Lectures on 
**Rontgen, Cathode, and Positive Rays.’’ On Saturdays, Feb. 16, 23, 
March 2, 9, 16, 23, at Three o'clock. 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Subscription to a single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 


Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 


The Fripay Eveninc Meetincs will begin on January 18, at 9 p.m., 
when Str ANDREW Nos eg, Bart., will give a Discourse on *‘ Fifty Years of 
Explosives.” Succeeding Discourses will probably be given by Mr. Cuartes 
Wercu, Sir ALMROTH WriGHT, Professor 1. Gottancz, Mr. J. J. Lister, 
Mr. DuGaLv Cierk, Count pe Bospart, Professor D. J. HAmiILToN, 
Professor J. J. THomsoNn, Professor GzorGe Lung, and other gentlemen. 
To these Meetings Members and their Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the | 


Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Read- 
ing Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


(UNDER THE AUSPICES OF His MajEsty’s GOVERNMENT.) 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 

(UNIVERSITY OF LONDON.) 
CONNAUGHT ROAD, ROYAL ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HospPiTaL Society.) 

The next SESSION commences on TUESDAY, JANUARY 15, 1907 


For Prospectus, Syllabus and other particulars apply to the Secretary, 
P. Micueut, C.M.G., Seamen’s Hospital, Greenwich, S. E. 


BACTERIOLOGIST. 


A Joint Committee of the County Councils of the East and West Ridings 
of Yorkshire and the County Boroughs of Bradford, Hull, Leeds, Rother- 
ham and Sheffield, are desirous of obtaining the services of a Bacteriologist 
to carry out an investigation as to the conditions of the Milk Supply of the 
District. 

The investigation is to be continued for twelve months, and the remuner- 
ation offered is £250 for that period ; any out-of-pocket expenses will be 
paid and all necessary apparatus provided by the Committee. 

Applications, with testimonials, should be sent to the undersigned on or 


before January 10, 1907. 
JOHN BICKERSTETH, 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.k.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Lab ies for El y, Advanced and Honours students, 


exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacativn:. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 
TECHNICAL GAS ANALYSIS. 

By Cuarces A. Keane, M.Sc., Ph.D., F.I.C. 

A course of practical work suited to the requirements of those engage: 
in chemical and metallurgical industries. Monday evenings, 7 to 10 p m., 

commencing Monday, /anuary 14, 1907. 
RADIO-ACTIVITY AND CONDUCTION IN GASES. 
By R. S. Wittows, M.A., D.Sc. 

A course of ten lectures, fully iilustrated by experiments, in which the 
subject will be treated from the experimental view. ‘The course is intende:| 
for those who desire to become acquainted with the recent advances in this 
brauch of science. Friday evenings, commencing /7iday, January 18, 1907. 

PHYSICAL CHEMISTRY. 
G. Senrer, B.Sc., Ph.D. 

A course of ten lectures and demonstrations, with opportunity fo: 
laboratory work, arranged for those engaged in chemical and electrica 
iadustries who desire to obtain a knowledge of the modern developmen:- 
of Physical Chemistry, and for London University candidates. Monday 
evenings, 7 to 9 p.m., commencing Monday, Aprid 3, 1907, 

Detailed syllabus of the courses may ove had upon application at the 
Office of the Institute, or by letter to the Principal. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 
(THEORY AND 


COACH | N PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY fur 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registrati:s 
Council, Board of Education, 8.W.), 


42 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1907) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schou!s 
should apply at once, giving full details as to qualifications, &c., to 
Messrs. Grairrirus, Smirx, Powe. & Smiru, Tutorial Agents (Kstd. 
1833), 34 Bedford Street, Strand, Londun. Immediate notice of a!! 
the best vacancies will be sent. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH 
(A CoNSTITUENT COLLEGE OF THE UNIVERSITY OF WALES). 
PROFESSORSHIP OF AGRICULTURE. 


The Council invite applications for the post of PROFESSOR OF 
AGRICULTURE at the above College. 

Applications, together with 70 printed copies of testimonials, must reac 
the undersigned, from whom full particulars may be obtained, not late: 


than Saturday, January 19, 1907. 
J. H. DAVIES, M.A, Registrar. 


Testimonials Exam. Papers, &c., typed and 
sent post free. 
12 copies, two testimonials, rs. od. 
25 ” ” ” 1s. 6d. 


5° ” 2s. 6d. 
Other matter at very moderate terms.—Address Batrs & Co., 39 Fe!l- 


County Hall, Beverley. Clerk to the Committee. 


brigg Road, Ea.t Dulwich, London, S.E. 


Fo 
made 
Stree 


| 
is tl 
yet 
mpli 
und 
Price 
3 of 
| 
P 
ACT 
46 
THERI 
} Ap 
than 
of Pl 
or Age 
rs fees, 
Re 
e 
a 
1 
Va 
| 
] 
i 
Wi 
| t 
“ti. 
Age 
| | 
t 
| — 
PL 
( 
| 
Th 
differ 
bulb 
lin, 
mear 
troug 
ation 
this 
cent 
> 
Ls 
L 


DECEMBER 13, 1906| NATURE 


| AN IDEAL PRESENT. | 


The “TRIPLEX” BAROGRAPH g 
x 

is the very latest and most Complete Instrument } és, 
yet placed upon the market at a moderate price. As its name os 
mplies, it consists of three parts, the record drum, aneroid dial, Ex 
ind clock, thus providing a record of the Barometric variations, As 
he present reading of the Barometer, and the time of day. The & 


workmanship and finish are of the best, and the whole instru- 
vent is handsomely mounted ina solid oak, walnut, or mahogany 
case with bevelled edge plate glasses and chart drawer. 
Price complete, with a year’s supply £8 
of Charts, Ink, and Instructions, 
SOLE MANUFACTURERS: 


PASTORELLI & RAPKIN, Ltd., 


ACTUAL MAKERS of all kinds of Meteoro- 
logical Instruments, 
Esthd. 1750, Contractors to Govt., 
46 HATTON GARDEN, LONDON, E.C. 
© SPECIAL ILLUSTRATED LIST OF BAROCRAPHS ano 
THERMOGRAPHS (COVERING VARIOUS PATTERNS) POST FREE. 


IMPROVED 
THERMOGRAPH. 


NEW ZEALAND. DARTON’S 


Applications (to be delivered at the High Commissioner's Office not later | OUTDOOR 
than December 20, 1906) are invited for the appointment of PROFESSOR | 
of PURE and APPLIED MATHEMATICS at the University of Otago. 
Age limit, 25 to 40 years of age. Salary, £600, with a half share of the 
fees. The Professor will be expected to enter on his duties on April 3, 1907. 
For further particulars and for the forms on which applications must be | 
made, apply to the High ComMissionek FOR New ZgALAND, 13 Victoria 
Street, London, S.W. 


Research Chemist of high qualifications 
experienced in organic work is required for an important position in a 
manufacturing company having two works near and © ffices in London. 
It is essential that applicant should be willing to sign an agreement of 
a permanent character and be able to take a financial interest in the 
business, the technical details of which are part'y patented and partly 
private. There is a large profit on the articles manufactured, and this 
is an exceptional opportunity for a first-class chemist to secure a share 
interest in lucrative industry.—No. 1937, c/o NATURE. 


Vacancy for Works Chemist and Assistant IN STRONG METAL CASE. 
Manager will shortly occur. Salary, £200. Give full details, previous 
experience, age, degrees, &c. State whether able to introduce any | Very finest workmanship throughout. eee ea 1S SCCURATE. 


| Fitted with EKight-day Clock 
ee aes or article of manufacture.—‘* Works Chemist,” c/o BAROGRAPH to match ... z 
May be obtained through any Optician < or of the M AKERS, 


‘ CLERKENWELL 
Wanted, Science, Mathematical and Engin- | F. DARTON & Cco., OPTICAL WORKS, 


eering Tutors. Salaries, £350 to £150. For Vacant Masterships 142 ST. JOHN STREET, LONDON, E.C. 
England and Abroad. —ORELLANA & Co. send a list of appointments ACTUAL MAKERS of ali kinds of Meteorological Instruments. 
to candidates. No. Prel. Fee. 80 Wigmore Street, London. W. | Awarded Grand Prix and Dipléme d’ Honneur at the Milan Exhibition, 1906. 


Wanted. Assistant in the Chemical Labora- HIGH-GRADE BALANCE FOR SALE. 


tory at Repton School. Previous experience of the work essential. Short Beam, Bunge system. Quick weighing. Agate Knife Edges and 
Wages, 25s. per week. Applications, with copies of two recent testi- Planes. Maximum load 50 grammes in each pan, and, when thus loaded, 
monials, to be sent on or before December 18 to the HEADMASTER, sensitive to the tenth part of a milligramme. Beam and Stirrup-shaped 
Repton School, Burton-on-Trent. Suspenders fitted with Compensation Arrangements. Beam thickly gilt. 
Rider apparatus of latest improved pattern. The whole mounted in 
mahogany case, with glass doors on all sides. Complete, with full set of 


: Se bout £15. In new condition, £8 15s. 
PLATINUM.—£5 178. 6d. per oz. troy given —Weishts and Accessories. Cost a 
for old crucibles, apparatus, foil, &c.—R. OLrHert, Jeweller, 19 Elm Clarkson's Second-Hand Optical Mart, 338 High Holborn, London. 
Grove Parade, Barnes, S.W. Bankers: London, City and Midland (Opposite Gray's Inn Road.) 


(Barnes Branch). INSTRUMENTS BOUGHT. 


This instrument is a form of 
differential thermometer, one 
bulb beng covered with mus- 
lin, which is kept moist by 
means of wick dipping into a 
trough of water. Ihe evapor- 

tion of the moisture cools 
this bulb, and the instrument — = 
is graduated so that the per- : 
centage of moisture is shown. i LANDER «0 SMITH, CANTERBURY’ 
lherefore, instead of the usual } 


method of reading the dr 

bulb and then the wet bul 

and working out the amount 
of moisture from a table, the 
mere inspection of the instru- 
ment shows at once the actual 
degree of humidity, and it also 
registers either the mwa. vimune 
or minimum humidity since 
the instrument was last 
examined. 


Price 7.6, carefully packed and Post Free with Instructions. 


LANDER’S PATENT ~~ enaiaaae Records the | force of every separate J of wind, £4 1 
LANDER’S THERMOGRAPH, £2 17s. 60 LANDER’S BAROGRAPH (Aneroid or Mercurial), £4 10s. 
LANDER’S RECORDING RAIN GAUGE, £4 10s. And all other Meteorological Instruments. 
f@- Great numbers of our Instruments have recently been supplied to some of the Colonial Governments. 
Kew Certificates with the Instruments if desired. 


Write for Descriptive List (including facsimile reproductions of the charts obtained) to :— 


LANDER gz SMITH, Scientific Instrument Makers, CANTERBURY. 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN that on WEDNESDAY, March 20 
next, the Senate will proceed to elect Examiners in the following Depart- 
; ments for the year 1907-8. 


FOR EXAMINATIONS ABOVE THE MATRICULATION. 


The Examiners appointed will be called upon to take part in the 
Examination of both Internal and External Students. The remuneration 
of each Examinership consists of a Retaining Fee for the year, and a 
pro rata payment for Papers set, Answers marked, and Meetings at- 
tended. Full particulars can be obtained on application to the 
PRINCIPAL. 

‘THEOLOGY. 


One in Historical Theology (including Ecclesiastical History and Patris- 
tics), Philosophy of Theism, Christian Ethics, and Comparative Study of 
Religions. 


ARTS AND SCIENCE. 


One in Greek. 
One in The English ye and 
Literature. 


One in Experimental Psycholegy 
One in /’edagogy. 
Two in Mathematics. 


One in History. One in Experimental Physics. 
‘One in he French Language and | One in Chemistry. 
Literature. One in Botany. 
One in The German Language and | One in Zoology. 
Literatnre. One in Geology. 


One in PAilosophy. | 


Laws. 


One in Jurispruden e, Roman Law, One in Common Law and Law 
Principles of Legislation, and and Principles of Evidence. 
/uternational Law One in Luglish Constitutional 

Ore in Lyuity and R eal and Law. 

Personal Property. 


Music. 
One in Music. 


MEDICINE. 
One i in Medicine. One in Ferensic Medicine and 
One in Surgery. Hygiene. 
One in Anatomy. One in State Medicine. 
One in / hysivlogy. One in Mental Diseases and 
One in Obstetric Medicine. Psychology. 
One in Pharmacology, including 


Pharmacy and Materia Medica. 
ENGINEERING. 


One in Lugineering, including 
Theory of Machines and of 
Structures, Strength of Materials, 
Surveying, Hydraulics, and 
Theory of Heat Engines. 


One in Electrical Technology. 
One in Engineering Drawing. 


Economics. 


One in Economics. 

One in Public 
and Finance. 

One in The Evisting British Con- 
stitution (including English 
Local Government and the Gov- 
ernment of Colonies and De- 
pendencies). | 


One in Geography (Economic and 
Commercial). 
One in Statistics. 


Administration 


Candidates must send in their names to the Principat, with any 
attestation of their eager they may think desirable, on or before 
TUESDAY, JANUARY 15. (It is particularly desired by the Senate 
that no application of wed kind be made to its individual Members). 

If. Testimonials are submitted three copies at least of each should be 
sent. Original testimonials should not be forwarded in any case. If more 
than one Examinership is applied for, a separate complete application, with 
copies of testimonials, if any, must be forwarded in respect of each. 


By Order of the Senat 
AKTHUR W. "RUCKER, 
Principal. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Sourtn, F.E.S., 

With the Assistance of 


Dr. D. Suarp, F.R.S., F.E.S., &c. 
G. H. VerRA.t, F.E. 
ae F. Kirsy, F.E.S. 


University of London, 
South Kensington, S.W., 
December, 1906. 


Rosert Apk1n, F.E.S. 
W. Lucas Distant, F.E.S., &c. 
Epwarp A. Fircu, F.L.S., F.E.S. 
. W. F.E.S. W. KirKavpy, F.E.S. 
MartIN Jacosy, F.E.S. W. J. “Lucas, B.A., F.E.S. 
Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
— of interest pertaining to the Entomology of various parts of the 
wor 
Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any count! 


London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 


MACMILLAN & CO.’S 


BOOKS FOR PRESENTS. 


P UCK OF Illustrated. 
POOK’S HILL. 6s. 


By RUDYARD KIPLING. 


LIFE OF Two Vols. 
GLADSTONE. 10s. 


By JOHN MORLEY. net. 


COSTUME: FANCIFUL, 
HISTORICAL, & THEATRICAL. 


By Mrs. ARIA. With 16 Coloured Plates, and other 
iiustrations PERCY ANDERSON. 10s. 6d. net. 


EVERSLEY SERIES—New Vol. 


THE MEANING OF HISTORY, 


and other Historical Pieces. 
By FREDERIC HARRISON. 
Globe 8vo. 4s, net. 


Cheaper Re-issue. 


CRANFORD SERIES—New Vol. 


SCENES OF CLERICAL LIFE. 


By GEORGE ELIOT. With Illustrations by Huai 
THOMSON, 16 of which are reproduced in Colour. Crown 
6s. 


HIGHWAYS AND BYWAYS 
IN BERKSHIRE. 


By JAMES E. VINCENT. With Illustrations by F. L. 
Griccs. Extra Crown 8vo. 6s. 


THE FAIR HILLS 
OF IRELAND. 


By STEPHEN GWYNN, M.P. With about 40 Iilus- 
trations by HuGH THomson, four of which are Reproduced 
in Colour. Extra Crown 8vo. 6s. 


A HANDBOOK OF BRITISH 
INLAND BIRDS. 


By ANTHONY COLLETT. With Coloured and Outline 
Plates of Eggs by ERIC PARKER. 65. 


THE LIFE OF ANIMALS. 
THE MAMMALS. 


By ERNEST INGERSOLL. With Coloured Plates an 
other Illustrations. 8s. 6d. net. 


Macmillan’s Illustrated Catalogue post free. 


MACMILLAN & CO., LTD., LONDON. 
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“TECHNICAL” SERIES of PHYSICAL APPARATUS. 


Prof. HARTL’S 
OPTICAL DISC 


POLARISING “APPARATUS, 


covering all the important 
experiments in 


LIGHT. 


Be See Nature, Aug. page 338. 


Send for Illd Descripti ve Pamphlet 
(including instructions Jor working) post 
free from the Sole Agents for U.K. and 
Colonies. 


A. GALLENKAMP & CO., Ltd., 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


NATURE Ixv 


LIQUID AIR avo LIQUID HYDROGEN. 


Dr. HAMPSON'S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
canons countries. The whole apparatus is neat and compact and its parts 

easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 


t begins to liquefy air in from 6 to 10 minutes after the admission of air 
at from 150 to 200 at es pr making over a litre of liquid per 
our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 
agparates of the same description manufactured under 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 


(Formerly Brin’s Oxygen Co., Ltd 
ELVERTON STREET, WESTMINSTER, S.W. 


RADIUM ON HIRE. 


(Activity 1,800,000.) 


Lectures and Demonstrations Arranged on 
Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 


Complete with Radium, 2/6 and 7/6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Scintillations. 


Pitchbiende Scintilloscopes, ... . 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


F, HARRISON GLEW 
156 Clapham Rd., London, S.W. 
Telephones : 1787 Hop and 3117 Hop. 


CHEMICALS 
RARE 


METALS 
MINERALS 

For Laboratory, Scientific, and all other 
purposes. 


SILICON CARBIDE, icisescene crystais, 1/- 02.3 10/6 Ib. 
CALCIUM METAL, 1/- 0z.; 12/- lb. 
Price List on Application. 


HARRINGTON BROS., Ltp., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, E.C. 


J. SWIFT & SON, 


Manufacturing Opticians. 


SgveN GOLD MEDALS AWARDED FOR OPTICAL 
EXCELLENCE. 


IMPROVED UNIVERSITY 
MICROSCOPE, 

With rin. and }in. or} in. Objectives, 

one Ocular and Iris Diaphragm, in 

Cabinet ... de £9 10 


Binocular arrangement, extra, 
2120 


Patent Mechanical Stage, £2 10 O 
An ideal instrument for Professional 
or Amateur. 


UNIVERSITY OPTICAL WORKS, 


81 Tottenham Court Rd., London. 


W. WILSON. 
STUDENT’S SPECTROMETER. 


Telescope and prism 
table reading to 1 
min.; clamp and fine 
adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 
mator. Protected 
circle. In case. 
Price . £6 00 
A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


| NEW LANTERN SLIDES. 1 


BUTTERFLIES AND MOTHS | MOTHS AT HOME. By 
( A. Forrester. 


BIRD-LIFE. A fine series. By Wm. Farren. 
= = AT HOME. A fine series. By Charles 


me... ‘Stereoscopic Prints of Birds. By 
R. B. Lodge. Sets of 6, 3/6. 
SOLE PUBLISHERS— 
4 Sanders & Crowhurst, i 
1 Nature Study Department, 
71, SHAFTESBURY AVENUE, LONDON, W. 
Works: HOVE, BRIGHTON. 


Tue PHOTO AUTOGOPYIST 


(a simplified form of Collotype without elaborate plant) for repro- 
ducing from negatives splendid permanent prints, in any colour, 
equal to Silver, Platinotype, or Bromide prints. 

From 55/=— 
ga Nature says:—‘‘As a means of quickly obtaining per- 
manent prints Jrom Photographic negatives it should prove 
extremely useful.” 


THE BLACK “BOX,” 


a light, compact, folding. portable, cloth dark-room, on A umbrella 
principle. Indispensable to Amateur Photographers, &c., for 
changing plates in daylight. 
Nature says Useful to every photographer, whether 

Amateur or Professional, whilst travelling.” 


Write for Specimens, &c., or call and see these useful Inventions. 
AUTOCOPYIST CO. (Dept. I), 64 Queen Victoria St., London, 
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WEACMWIILLAN CO.’S 
PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘‘ Malay Magic,” &c., and CHARLES OTTO BLAGDEN, M.A. 


With numerous Illustrations specially” taken ‘for the Work. Two Vols. 8vo, 42s. net. 


AT THE BACK OF THE BLACK MAN’S MIND; or, NOTES 
ON THE KINGLY OFFICE IN WEST AFRICA. R. £. DENNETT. With Illus- 


trations. 8vo. Ios, net. 


THE LOWER NIGER AND ITS TRIBES. 


By Major ARTHUR GLYN LEONARD. With a Map. Svo. 125. 6d. net. 


THIRD EDITION NOW READY. 


SCIENTIFIC LECTURES. corp avepury. 6s. ne 
LIFE and EXPERIENCES of SIR HENRY ENFIELD ROSCOE, 


D. C. L., LL.D., F.R. s., Written by Himself. With Photogravure Portraits and other Illustrations. 
vo, 125. ‘net. 


THIRD EDITION NOW READY. 


A HISTORY OF CHEMISTRY FROM EARLIEST TIMES TO 


THE PRESENT DAY, being also an Introduction to the Study of the Science. 
By Professor ERNST VON MEYER, Ph.D. ‘Translated by GEORGE MeGOWAN, Ph.D. =‘ Third Edition, with 
various additions and alterations. 8vo. 17s. net. 
THIRD EDITION. Entirely Re-written and “Enlarge 


CHEMICAL TECHNOLOGY and ANALYSIS of OILS, FATS, 


AND WAXES. By Dr. J. LEWKOWITSCH, M.A., F.I.C., F.C.S., Consulting and Analytical Chemist and 
Chemical Engineer ; Examiner in Soap Manufacture and in Fats and Oils, including Candle Manufacture, to the City and 
Guilds of London Institute. With 88 Ilustrations and numerous Tables. In Two Volumes. Medium 8vo, gilt tops. 


36s. net. 
NATURE,—* The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. By Dr. LEWKOWITSCH, M.A., F.I.C. 8vo. 6s. net. 
CHEMICAL TRADE JOURNAL.—‘ Bound to become a constant compani:n to the chemist who deals with oils 


SCHOOLMASTER. —‘* We have nothing but praise for this book, for it demonstrates quite clearly that trigonometry is 


eminently a practical subject, and therefore can be made interesting. . The book should have a great sale.” 


BRITISH ASSOCIATION MEETING IN SOUTH AFRICA, 1905. 


DISCUSSION AT JOHANNESBURG ON THE 


TEACHING OF ELEMENTARY MECHANICS. PERRY: 


by C. E. ASHFORD, M.A., on ‘‘ The Teaching of Mechanics by Experiment,” read at the York Meeting of the British 
Association, 1906. 8vo. 2s. net, 


THEORETICAL AND PRACTICAL MECHANICS & PHYSICS. 


A Preliminary Science Course for Artisans in Evening Schools. By A. H. MACKENZIE, M.A., B.Sc., A.R.C.Sc., 


Head of the Physics Department, Cockburn High School, Leeds. Crown 8vo. Is. 
ConrENTS :—Length—Area—Volume—Mass and Weight—Density—Hydrostatics—Statics—Heat. 


SCIENTIFIC FACT AND METAPHYSICAL REALITY. 


By R. B. ARNOLD. 8vo. tos. net. 
NATURE.—*“ In originality of conception, vigour, and clearness of statement. . . . it would be with difficulty surpassed.” 


FIFTH EDITION NOW READY. 


NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIENCE. sy SYDNEY LUPTON, M.A., F.C.S. Feap. 8vo, 2s. 6d. 
MACMILLAN AND CO., LTD., LONDON. 
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THE ALLIANCE FOLDING, 
DRAWING & UNIVERSAL STAND 


(WorLDv's PATENT APPLIED FOR). 
invaluable for Drawing Office, Studio, 
or Lecture Use. 

Made entirely of metal. Absolutely rigid. 
immediately and easily adjustable to any 
position from level to vertical (uneven 
290rs notwithstanding), and to any height 
from 204 to 48 ins. Cheap and portable, 
packs flat 3 ins. deep. Forms an ideal 
Lantern or Large Camera Stand. 
Top, 193” ... £210 O 
Sizes do., 214” x.26}” .. £3 5 O 
Descriptive Circular post free. 


w. H. HARLING, 
Mathematical, Drawing, and Surveying 
Instrument Manufacturer. 

47 Finsbury Pavement, London, E.C. ; 
and at Grosvenor Works, Hackney. 
Estd. 1851. Illustrated Catalogue 
(covering all kinds) Gratis. 


marks. PATENTS. ursicss. 


P. THOMPSON & CO., 
Chartered Patent Agents, 


322 HIGH HOLBORN, LONDON, and at LIVERPOOL. 


Oe SPECIAL ATTENTION PAID TO SCIENTIFIC INVENTIONS, 


Manual and Forms Post Free. 


NEW DOUBLE 
SURFACE CONDENSER. 


THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are protected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


fa Nature says :—“ This is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 
this means using a great amount of bench space. As 
the new condensers are used in a perpendicular posi- 
tion, the saving in space is very great.” 


SOLE MAKERS— 


BREWSTER, SMITH & CO., 


6 CROSS STREET, 
FINSBURY PAVEMENT. LONDON, E.c. 


All kinds of Apparatus for Science Teaching. 


F. KORISTKA, 


2 Via Revere, MILAN, ITALY. 


MICROSCOPES 
and ACCESSORIES. 


GRAND MODEL MICROSCOPE, 
with Rackwork, Abbe Illuminator, Iris 
Diaphragm, Triple Nose-piece, Ebonite 
Stage, Dry Objectives N.A. 3 and 7* 
Oil Immersion ,'5 in., Eye-pieces 2 and 
43; Mahogany Case— 

With Revolving Stage and Cen 
tring Screws, as illustrated, 

Price 410 francs. 

With Rectangular Stage, 

Price 400 francs. 

NEW OBJECTIVE, in. Semi-apochro- 
matic Homogeneous Immersion. Price 

(including two Compensated Eye- 
vntng pieces 4 and 8—6oo and 1209 dia- 


Trade Marks and Designs Registered. 


NATURE. 


The number for last week (December 6) contained :— 

Reviews :— 

Vivisection, by E. H. S.—Sense-perception in Greek Phil- 
osophy.—Gravitational Astronomy.—Neolithic Man. 

Our Book Shelf :— | 
In the Days of the Comet.—The Elements of Chemical | 
Engineering.—Crystal Gazing. Its History and Practice, 
with a Discussion of the Evidence for Telepathic Scrying. 
—The History of the Collections contained in the Natural 
History Departments of the British Museum, Vol. ii.— 
Science and Religion. —How to Learn on Shore the Rule 
of the Road at Sea. 

Letters to the Editor :— 

Absorption of the Inert Gases by Charcoal, by Sir JAMEs 
Dewar, F.R.S.—Radium, Actinium, and Helium, by 


: v meters), 200 francs. 

H. S. ALLEN.— Mira Ceti, by T. W. BacKHOUSE. | : ; : Complete Catalogue 
A Geological History of Devonshire. (///ustrated.) on 
The Uncivilised Child, (///ustrated.) 
Anniversary Meeting of the Royal Society. SECOND-HAND INSTRUMENTS. 

1851 Watson Van Huerck, with mechanical stage 

Notes. | and fine adjustment to substage ... oe -  « £15 00 
Our Astronomical Column. ' | 1083 Swift Monocular, complete with eyepi ces, 


| | 2036 Mountain Transit Theodolite, 2}”,byCasrita 10100 
in Magneto-optios.  (///u: 'vated.) | | 547 Astronomical Transit, by Cooke & Sons, York 35 00 
oy Frol, ZEEMAN. Many others, all kinds and makers. List free 
Mineral Resources of the United States. | 


Cc. BAKER, 244 HIGH HOLBORN, LONDON, 
University and Educational Intelligence. 
Societies and Academies. 


Diary of Societies. | PHC N IX 


Copi ASSURANCE COMPANY, LIMITED. 
opies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on FIRE OFFICE. 
receipt of 6d. from residents in the British Isles, or of 7¢. 19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
from residents abroad. ESTABLISHED 1782. 
Lighting Rules Supplied. Liberal Less Bettiomoents 
ules Su a era 
AM THE IRISH NATURALIST. | ad Prompe Payment of Claims. — 
onthly Magazine of Irish Zoology, Botany, and LOSSES PAID OVER £30,000,000. 
: Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R, LLOYD TYPE-WRITING UNDERTAKEN BY 
Pies’ — HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
Dublin "EASON TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
, (to which Address Subscriptions should be sent). | Local, thorough acquaintance with Modern Languages). ecsarch 


lon: SIMPKIN,MARSHALL, HAMILTON, KENT & CO., Ltd.. 


Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, ro Duke Street, Adelphi, W.C. 
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OXFORD UNIVERSITY PRESS. 


THE EVOLUTION OF CULTURE, and other 
Essays. By the late Lt.-Gen. A. LANE-Fox PitT-RIVERs, 
D.C.L., F.R.S., F S.A. Edited by J. L. Myers, M.A. 
With an Introduction by Henry BALrour, M.A. 810, 
cloth, with 21 Plates. 7s. 6d. net. 


HERMANN VON HELMHOLTZ, By Prof. Lro 
KOENIGSBERGER. Translated by FRANCES A. WELBY. 
With a Preface by LorpD KELVIN. With 3 Portraits, 
royal 8vo. 16s. net. 


THE DAWN OF MODERN GEOGRAPHY. by 
C. R. Beaziey. Vol. I. (to A.D. goo), Vol. II. (A 
go00-1260), 15s. net each; Vol. III. (A.D. 1260-1420), 
20s. net. 


HANDBOOK OF FLOWER POLLINATION ; 
based upon Hermann Miiller's work, ‘‘ The Fertilisation 
of Flowers by Insects.” By Dr. PAUL KNuTH. Trans- 
lated by J. R. AtnswortH Davis, M.A. Vol. I., royal 
8vo, cloth, with 81 figures in the Text. Cloth, 18s. net; 
morocco back, 21s. net. 


LIST OF NEW AND RECENT BOOKS 
ON APPLICATION, 


London: HENRY FROWDE, Oxford University Press, 
Amen Corner, E.C. 
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PALMOS 


Made of light metal, 
strongly and accurately built. 
Fitted with ZEISS LENSES. 
Take Plates, Flat Cut Films, Roll Films, 
and the new Zeiss Pack-Slide. 


Sizes—6 x g and 9 X12 cm., and 3} X 4} in., and 5 in. x 4 in. 
Also 9 X 12 and 9 X 18 cm. for Stereo and Panorama. 


Illustrated Catalogue, ‘“ P.N.” Post Free on application. 


CARL ZEISS, 29 margaret St., Regent St., London, W. 


CHARLES GRIFFIN & CO., Lio, PUBLISHERS. 
JUST PUBLISHED. TWENTY-THIRD ANNUAL ISSUE. 7s. 6d. 


OF THE SCIENTIFIC AND SOCIETIES OF 
GREAT BRITAIN AND IRE 
Compiled from Official aes 
‘*One of the most genuinely useful works for the library or desk.” — /imes. 
In Handsome Cloth. Fully Illustrated. 3s, 6d, net. 
ELEMENTS OF CHEMICAL 
By J. GROSSMANN, M.A., Ph.D., 
With a by Sir WILLIAM RAMSAY, F.R.S. 
* Excellent. . Every student of chemistry should obtain a copy.” — 
Chemical News. 
Second Edition. Revised. Iilustrated. 16s. 
CHEMISTRY FOR MANUFACTURERS. 
By BERTRAM BLOUNT, F. 1.C., and A. G. BLOXAM, F.I.C. 
“A practical guide. . “clear.” “hemical Trade Journai., 

In Medium 8vo. pp- i-xv.+248. IHustrated. 10s, 6d, net. 
CONSTRUCTIONAL STEELWOR K. 
By A. W. FARNSWORTH, A.M.I.Mech.E. 

“* A book of ‘particular value.” '—Practical Engineer. 
Second Edition, Re-written Throughout. 15s. net. 
CALCAREOUS CEMENTS. 
By GILBERT R. ,REDGRAVE. and CHAS. SPACKMAN, F.C.S. 


ecan th ghlyr d it as a first-class investment." —/’ractica! 
Engineer. 


In Crown 8vo. F ully 1 Illustrated. 6s. net. 
THE CLAY WORKER’S HAN DBOOK. 
By the Author of ** The Chemistry of Clayworking.” 
“* We can thoroughly recommend this handy little book to all our readers.” 
-—Brick and Pottery Trades Journal. 
Just Out. Cloth. Illustrated. 12s. 6d. net. 


PAPER TECHNOLOGY. 

By R. W. SINDALL, F.C.S. 
An elementary manual on the manufacture, Seyuent qualities, and chem- 
ical constituents of paper and of paper-making fi 
“The . . . impress of the worker and master oft the subject is uppermost 
throughout.”—Chemical News. 


A NEW CATALOGUE 
PHYSICAL APPARATUS 


OUR NEW LIST 
No. 42 N. 


illustrates and describes 
many of the varied types of 
Physical Instruments 
which we supply. The 
Apparatus here shown is a 
very convenient form of 
COMPARATOR reading to 
‘ol mm. on Micrometer 
head. It can also be used 
as a CATHETOMETER. 


PRICE 
£12 : 10:0 


IMMEDIATE 
DELIVERY. 


Above List sent post free on application to— 


The Cambridge Scientific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 


Awarded 2 Grands Prix at the Milan International Exhibition, 1%. 


LONDON: CHARLES GRIFFIN & Co., Ltd., EXETER ST., STRAND, W.C. 
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Now Ready. 


STUDIES IN 
MICROPETROGRAPHY. 


Imperial 8vo, with 48 Full-Page Plates in Natural Colours. Key 
Plates, Explanatory Text and 48 Microscopical Preparatiuns. 


BEAUTIFULLY COLOURED PLATES. 
Twelve Monthly Parts, post free to Subscribers only, 24 4@ O net. 


Subscribers who desire to pay their subscriptions by instalments, 
Monthly or Quarterly, may do so by paying Seven Shillings monthly 
or One Guinea quarterly in advance. 


SUBSCRIBER’S ORDER FORM will be sent on request, post free. 


SPECIAL NOTICE. 

IT HAS BEEN SUGGESTED that many 
students would like to possess Megascopic 
Specimens of the rocks, &c., for their collections, 
so as to familiarise themselves with the naked- 


eye appearances of the objects. 
THE SERIES OF 48 SPECIMENS will be 


available to subscribers only, at £1 1 0, ONE 
GUINEA, net, in advance. Single specimens 
may also be purchased by non-subscribers at 
od. each, post free, from :— 


ROBERT SUTTON, 
PUBLISHER, 
43 THE EXCHANGE, SOUTHWARK, LONDON, S.E. 


FOUR EXPERT OPINIONS ON 


BAUSCH & LOMDB’S 


MICRO-OBJECTIVES. 


Mr. F. SHILLINGTON SCALES, B.A., F.R.M.%. (Microscopical 
Editor of Anowledge and Sctentific New ws), says in the July issue 
of that Journal :— 

NEW OIL IMMERSION OBJECTIVE, 

Messrs. A. E. Staley & Co. have sent me, for examination, a new 
1-16th inch homogeneous Immersion Objective, with a numerical aper- 
ture of 13, made by the Bausch & Lomb Optical Co. . Of the lens 
under notice I can speak highly. Its definition is excellent. And its 
working distance ample. I have tested it on some difficult spirilla, 
as well as in more theoretical ways, and was much pleased with its 
performance, 


Dr. B. writes: “ | have taken some pains to test the Bausch & | amb | 
1-12th Oil Immersion Objective you sent me, against an English Objec- 
tive of same power, but corrected for long tube—the Bausch & Lomb 
is undoubtedly the better lens —it is a very fine specimen indeed, there- 
fore I am keeping it, and enclose bank draft.” 


Dr. D. writes: ‘‘ The colour corrections and resolving power of your 
high-power Objectives are perfect. and compare very favourably with 
the high-priced objectives made in Europe.” 


Dr. S. writes : ** Sp aking of your High-Power Objectives 1-rath Oil 
Immersion. It is extremely perfect in every detail of my tests, and 
they are very severe, I assure you. If you are yourself a microscopist, 

‘on will appreciate that I tell you I counted the dots in ‘ Amphipleura 

ellucida’ 1/+00,000th of an inch, quite easily even with green light, 
almost the actual theoretical limit of visibility. It is one of the finest 
Objectives I have ever tested.” 


2/3rds Dry. 1/6th Dry. 1/tath Oil Imm. 
Prices: 15/- 30/- 100 - 


Corrected for 160 m/m Tube Length. 


1/16th Oil imm. 


160 - 


Write for lliustrated Microscopical Catalogue (84 ph, 35 to 
cover postage, = the Sole Representatives of the BAUSCH & LOMB 
IPTICAL CO., for U.K. and Colonies, 


A. E. STALEY & CO., 


Contractors to the British, Indian and Colonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology, 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


RELAYS. 


ENCLOSED TYPE 
BRASS CASES, 


IN AIRTIGHT 


PROVIDED WITH SPECIALLY FINE 


ADJUSTING SCREW 


AND OBSERVATION WINDOW 


(As /llustrated). 


CONFIDENTLY RECOMMENDED FOR THE 


MOST SENSITIVE WORK. 


Full Particulars and Prices are contained in List *‘M,” post free on application to 


MARCONI’S WIRELESS TELEGRAPH COMPANY, v1. 


TYSSEN STREET, DALSTON, LONDON, N.E. 
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WORKS BY ALFRED RUSSEL WALLACE, 


F.R.S., LL.D. 
DARWINISM: An Exposition of the 


Theory of Natural Selection. Crown 8vo. 7s. 6d. 


NATURAL SELECTION, and 
TROPICAL NATURE: and other Essays on Descriptive 
and Theoretical Biology. Crown 8vo, 7s. 6d. 

7s. 6d. 


ISLAND LIFE. Crown 8vo. 
STUDIES SCIENTIFIC andSOCIAL. 


2 Vols. Extra Crown 8vo. 18s. 


INTRODUCTORY PRIMER OF 
By Prof. T. H. 
LESSONS IN ELEMENTARY 


BIOLOGY. By Prof. T. JEFFERY PARKER, B.Sc., 
F.R.S. Illustrated. Third Edition, revised. Crown 8vo. 
10s. 6d. 

A COURSE OF ELEMENTARY 
INSTRUCTION IN PRACTICAL BIOLOGY. By 
Prof. T. H. HUXLEY, F.R.S., assisted by H.N. 
MARTIN, F.R.S. Third Edition, revised by the late G. B. 
Howes and D. H. Scorr, D.Sc. Crown 8vo. tos. 6a 

ATLAS OF PRACTICAL ELEMEN- 
TARY ZOOTOMY. (Being a Revised Edition of the 
Zoological Portion of the Atlas of Fractical Elementary 
Biology.) By the late G. B, HOWES, LL.D., F.R.S., 
Professor of Zoology, Royal College of Science, London. 
With a Preface to the First Edition by T. H. Hux ey. 

4to. 10s. net. 


The LIVING ORGANISM. An Intro- 
duction to the Problems of Biology. By ALFRED EARL, 
M.A. Crown 8vo. 6s. 

ON BRITISH WILD FLOWERS 
CONSIDERED IN RELATION TO INSECTS. By 
Lord AVEBURY, F.R.S. Illustrated. Crown 8vo. 
45. 6d. [ Nature Series. 

THE BIOLOGY OF THE FROG. 
By S. J. HOLMES, Ph.D. Crown 8vo. 6s. 6d. net. 


The DEVELOPMENT of the FROG'S 
EGG. By T. I. MORGAN, Ph.D, 8vo. 7s. net. 


REGENERATION. By T. H. MOR- 


GAN, Ph.D. Illustrated. 8vo. 12s. 6a. net. 


EVOLUTION AND ADAPTATION. 
By T. H. MORGAN, Ph.D. 8vo. 125. 6, net. 


AN OUTLINE OF THE THEORY 
OF ORGANIC EVOLUTION. By M. M. METCALF, 
Ph.D. 8vo. 10s. 6a. net. 

THE CELL IN DEVELOPMENT 
— By E. B. WILSON, Ph.D. 

THE DYNAMICS OF LIVING 
MATTER. By Prof. TACQUES LOEB. 8vo. 12s. 6d. 
net. 


EVOLUTION AND MAN’S PLACE 


IN NATURE. By Prof. H. CALDERWOOD, LL.D. | 


Second Edition. 8vo. tos. net. 


MACMILLAN AND CO., LTD., LONDON. 


EXPERIMENTAL MORPHOLOGY, 


By C. B. DAVENPORT, Ph.D. Parts I. and II.  8vo. 


gs. net each. 
THE SURVIVAL of the UNLIKE. 


By L. H. BAILEY. Crown 8vo. 8s. 60. 


PHYSIOLOGY for BEGINNERS. By 
Sir M. FOSTER, K.C.b., M.D.,and LEWIS E. SHORE, 
M.A., M.D. Globe 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY PHY- 
rated. 45. 6d. uestions, Is. 6d 


PHYSIOLOGY. By Sir 

K.C.B., M.D. With Illustrations. Pott 8vo. 1s. 
[Sceence Primers. 

TEXT-BOOK of PHYSIOLOGY. By 
Sir MICHAEL FOSTER, K.C.B., M.D. With II- 
lustrations. Part I. Book I. Blood: The Tissues of Move 
ment, the Vascular Mechanism. Sixth Edition. 10s. 6:7. 
Part II. Book II. The Tissues of Chemical Action, with 
their Respective Mechanisms: Nutrition. Fifth Edition, 
largely revised. 10s. 6d. Part III. Book III. The Central 
Nervous System. Seventh Edition, largely revised. 10s. 61. 
Part IV. Remainder of Book III. The Senses, and some 
Special Muscular Mechanisms. Sixth Edition, revised. 
tos. 6@. Part V. Book IV. The Tissues and Mechan- 
isms of Reproduction. Aew cdition in preparation. 
Appendix. By A.S. Lea. 7s. 6d. 


HANDBOOK OF PHYSIOLOGY. 


For Students and Practitioners of Medicine. By AUSTIN 
FLINT, M.D., LL.D. Fully Tllustrated. 8vo. 215. 
net. 

A COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Sir M. FOSTER, K.C.B., and J. N. LANGLEY, 
D.Sc. Seventh Edition, edited by J. N. LANGLEY, D.Sc., 
F.R.S., and L. E. SHORE, M.D. Crown 8vo. 7s. 60. 


PRACTICAL HISTOLOGY. By J. N. 
LANGLEY, M.A. Crown 8vo. 6s. 


ANATOMY PHYSIOLOGY 
FOR NURSES. By D.C. KIMBER. 8vo. 105. net. 


GENERAL PHYSIOLOGY. By Pro- 
fessor MAX VERWORN, M.D., Ph.D. Translated by 
FREDERIC S. LEE, Ph.D. With 285 Illustrations. 
Medium 8vo. 15s. net. 


STUDIES IN PHYSIOLOGY, 
HIYGIENE. By J. E. Peabody, A.M. 


A TEXT-BOOK of the 


Vol. IL., 18s. 


ELECTRO-PHYSIOLOGY. By Prot. 


W. BIEDERMANN. Translated by F. A. WELBY. 


In 2 Vols. 17s. net each 


OUTLINES OF PHYSIOLOGICAL 


By S. P. BEEBE, Ph.D., and B. II. 


CHEMISTRY. 


BUXTON, M.D. Crown 8vo. 6s. 6:7. net. 


PHYSIO.- 


LOGICAL CHEMISTRY OF THE ANIMAL BOD\, 
including an Account of the Chemical Changes occurring 
in Disease. By ARTHUR GAMGEE, M.D., F.R.>. 
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PETROGRAPHY & GEOLOGY. 


NEW COLLECTIONS OF LANTERN SLIDES. 


. Representing the micro- = of the plates of the latest edition « f 
H. Rosenbusch's and E 
Physiographie,” Vol. I., Parts I. and II. 


Rosenbusch- Collection A (Plates IV.-XVI., Vol. I. Part 1.), 
showing growth of aggregates. deformations, 
&c. ; 76 slides tie . 106 Marks 

Rosenbusch- Collection B (Plates I. -XIL., Vol. I . Part I1.), 
showing the rock-forming minerals ; 72 slides’ -» 100 Marks 

In connection with these we remind readers of the petrographical 
collections of lantern- slides showing ‘‘the mode of occurrence of 
rock- forming minerals,” “ the microstructure of the rock-forming 


minerals,”’ ‘‘ the structures of rocks,” &c. (see our advertisement in 
former numbers). 


\Il. The New Collection of Slides for the illustration of the study | 
of Earthquakes, arranged by Dr. A. Sieberg (Strassburg); showing | 


not only the effects of earthquakes, but principally the mode of 
investigation ; seismometer, &e., &c.: the 


collection consists of 75 slides “ «»* 105 Marks | 


Relief-maps of the “Siebengebirge on the 

Rhine” and the ** Vosges Mts.” have just been constructed ; they 

are carefully coloured and Coote framed. Prices: Siebengebirge, 

75 Marks; Vosges Mts.. 60 Marks, with cap showing the dis ri- 
bution of former glaciers, 90 Marks. A-k for special bulletin. 


Collections of Minerals, Fossils, Meteorites, purchased for cash 
or exchanged. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN.ON-RHINE, GERMANY. 


ESTABLISHED 1833. ESTABLISHED 1833. 


CLARKE & PAGE, Specialists in Microscopy, 


104 LEADENHALL STREET, LONDON. 
STUDENTS’ MICROSCOPE (New Model). 
4 Powers, Eyepieces, Polariscope, Spot Lens, Live Box, Stage Forceps, &c., 
complete, £4 7s. 6d. 

MARINE SLIDES. — Zoophytes fully expanded as in life, our own pre- 
parati-n; beautiful mounts of Medus@, Mollusca, &c.; Phyllirrhoe 
with entue anatomy visible ; J#sect parts without pressure. 

Stock of 20, 000, all branches. 

New Catalogue, also Second-hand List of Stands and 
Accessories, Now Ready, tree. 


CALCIUM METAL 


99°3 to 99°6, per 0oz., 1&/= per lb. 
Also Powder and Shavings ; and as Wire in 2 gauges, } and 2} millimetres. 
1© NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving fall sctentific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


BIRKBECK BANK 


EstTaBLisHED 185'. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 


9} PER CENT. INTEREST 


allowed on Deposit Accounts. 


PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
PROSPECTUS, rag full particulars. POST FREE. 
C. F. RAVENSCROFT, Secretary. 


Wiilfing’s text-book, ‘‘ Mikroskopische 


| ences are permitted to distinguished patrons, Museums, Coll 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and = refer- 
eges, & 
A LARGE STOCK OP INSECTS, BIRDS’ EGGS AND SKIN-. 


SPECIALITY.—Objects for Nature Study, Drawing 


Birds, Mammals, &e., Pi and by First-class 
orkmen true to Nat 
All Books and Publieations on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
fe CATALOGUE (102 pp.) POST FREE. 


Great Reduction in Prices of 


GLASS-CAPPED BOXES, CARD TRAYS, 
WOOD TABLET & SPECIMEN TUBES. 


Collections or Single Specimens of Minerals, Rocks or Fossils, 
Cabinets, Geologists’ Hammers and Chisels, Wood and Glass 
Models of Crystals and other Geological and Mineralogical 
Requisites. 
ROCK SECTIONS PREPARED TO ORDER. 
New Catalogues Post Free, 


THOMAS D. RUSSELL, 78 Newgate Street, London, E.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more conveni: nt 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


LIVING SPECIMENS FOn 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinos;! zrium 
Vo ‘ticella, Stentor, Hydra, Floscularia, ia, Stephanoceros, Melicerta, an 
other specimens of Pond Life. Price ts. per Post Free. — 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., i ‘Dissection puryr: 


THOMAS BOLTON, 
BALSALL HRATH ROAD. BIRMINGHA™ 


MARINE BIOLOGICAL ASSOCIATIUN 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryopbyllia, Ak y- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amph:porus. 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; . Balanvs, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, "Buccinum, Eleu n- 
Pectens Bugula,; Crisia, Pediceilina, Holothuria, Asterias, Kchi: ws 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters fo 

Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE. 

s.d@. s. d. 

Half yearly 6 Half-yearly . - ors 6 


Nature should be addressed to the Publishers; Edit.rial 
The telegraphic address of NATURE is “ PHUSIS,” 


LONDON. 


CHARGES FOR ADVERTISEMENTS. 


4s. d. 4sd. 
*Three Lines in Column. o 2 6 Quarter Page, or ag 
ne Sixteent age, or ight 10 0 
One Eighth Page, or Quarter Halfa 
Column - 6 Whole Page. . 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited, 


OFFICE ; 


ST. MARTIN'S STREET, LONDON, W.C. 
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The Success of the Season 


MERCURY 
VAPOUR LAMPS 


IN ORDINARY 


UVIOL GLASS 


For 

SCIENTIFIC, 
PHOTO-CHEMICAL, 
and 
PHOTO-PRINTING 
work, also 
CENERAL 
ILLUMINATION. 


JENA MAKE. 


IMPROVED 1906 MODEL, 


AT 
GREATLY REDUCED PRICE. 


gat See New IIlustrated List (cover- 
ing various patierns), now ready, 
post free, from the Sole Agents j 
for U.K. and Colonies— A 


ISENTHAL & 60., 85 Mortimer St., London, W. 


Contractors to the Aamiralty, War, India, and Colonial Offices, &c. 
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Tue ADIATHERMAL 
MUFFLE FURNACE 


The best Furnace for Enamellers ; no chimneys needed, can 
be used on table or bench in any ordinary room, and radiates 
very little heat when the interior is red-hot. 

Size of Muffle, 33" 7", with gas burner... BG 3 0 

” ” < 10}” ” ” £6 13 


SOLE AGENTS: 


TOWNSON & MERCER, 
34 CAMOMILE ST., LONDON, E.C. 


THE COMING VACATION. 


Laboratories will find it greatly to 
their interest to send us their 


GLASS APPARATUS requininc REPAIR, 
INSTRUCTIONS FOR RENEWAL, 


and 


SPECIAL BLOWING WORK, 
before the vacation, 


so that such may be carried out without 
haste, and delivered in good time for the 
opening of the new term. 


E. MULLER, ORME & CO., 
148 HIGH HOLBORN, LONDON. 
GLASS BLOWERS for many years to London University, 


Victoria University, Manchester, Regent Street Polytechnic, 
and other principal Universities, Science Colleges and Tech- 


yA NEW REFLEX CAMERA. | 


THE STEREOSCOPIC COMPANY’S 


IMPROVED “ARTIST.” 


The 
Ideal Camera 
for Natural 
History 
Field Work. , 


The Company's 
Improved “Artist” 

is fitted with a re- 
volving back and 
other improve- g 
ments, making it 
one of the finest 
Cameras for all 
classes of work. 


Write for CATALOGUE No. 12c, free from 


The LONDON STEREOSCOPIC COMPANY, 


nical Institutes throughout the Kingdom. 


406 & 108 Regent St., W., or 54 Cheapside, London, E.C. 


Printed by Richarw (hay anw Sons, Limiren, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmILLaN 


anp Co., Limi tsp, at St. Martin’s Street, London, W.C., and THE Company, ¢6 Fifth Avenue, New York.—Tnurspay, December 13, 1909. 


| | 
(CUNYNGHAME’S PATENT). 
2 
| 
ye \ | 
> 
| 
| | 
Ad 
doe 
| 


Pe 


193 1938, VOL. 75] 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
OF Nature trusts the 1 mind which builds for aye. 


THURSDAY, _DECEMBER 20, 


GENERA! 
Uri Ur iC! ae 


JAN & 


WORDSWORTH. 


_1906 


Registered a asa Newspaper at the General Post Office.) 


|PR PRICE SIXPENCE 


{All Rights : are Reserved. 


A MOST USEFUL PRESENT. 

THE CALCULATOR. 
INVALUABLE 
IN THE 
OFFICE. 


THE BEST 
PRESENT 
TO GIVE TO 
A LADY. 
PRICE 
42- 


COMPLETE. 


WITH 
DIRECTIONS 
FOR USE. 
Adds together a number of figures as quickly as you can repeat them, and 
does not make mistakes. . necessity for all who have to add. Excellent 
or checking accounts. 
Simplicity itself. Needs no learning and no practice. 
A child can use it. 
NEWTON & CO., 
Scientific Instrument Makers to H.M. The King, H.R. H. The Prince 
of Wales, and the Government, 
3 FLEET STREET, LONDON, 


E.c. 


REYNOLDS BRANSON, Lta., 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL aoe. illustrated above, as supplied 
to National Physical L y, T gton, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

DesiGns Or BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 
1/-, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDOH. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY,. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. 


Giving continuous 
records on Charts 
which only require 
changing once a 
week. Invaluable 
to invalids and 
others who are 
unable to take 
daily readings of 
the ordinary 
instruments. 


In handsome polished or waxed hii, with bevelled plate glass 
on all sides and top, and fitted with drawer for keeping 
the charts. 

VERY SUITABLE FOR PRESENTATION. 


Illustrated Price List of Self-Recording Meteorological 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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NOTICE. 


In consequence of the CHRISTMAS HOLIDAYS, 


NATURE 


Of NEXT WEEK will be published on 


FRIDAY, December 28th. 


OFFICE OF ‘“ NATURE,” 


ST. MARTIN’S STREET, LONDON, W.C. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 


The following special courses of instruction will be given during the 

Lent and Summer Terms, 1907 :— 
TECHNICAL GAS ANALYSIS. 
By Cuarves A. Keane, M.Sc., Ph.D., F.1.C. 

A course of practical work suited to the requirements of those engaged 
in chemical and metallurgical industries. Monday evenings, 7 to 10 p.m., 
commencing Monday, January 14, 1907. 

RADIO-ACTIVITY AND CONDUCTION IN GASES. 
By R. S. Wittows, M.A., D.Sc. 

A course of ten lectures, fully illustrated by experiments, intended 
for those who have a knowledge of general physics and who desire to become 
acquainted with the recent advances in this branch of science. Friday 
evenings, 8 to 9 p.m., commencing Friday, January 18, 1907. 

PHYSICAL CHEMISTRY. 
By G. Senrer, B.Sc., Ph.D. 

A course of ten lectures and demonstrations, with opportunity for 
laboratory work, arranged for those engaged in chemical and electrical 
industries who desire to obtain a knowledge of the modern developments 
of Physical Chemistry, and for London University candidates. Monday 
evenings, 7 to 9 p.m., commencing Monday, April 8, 1907. 

Detailed syllabus of the courses may ve had upon application. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


A CHRISTMAS COURSE OF LECTURES. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


W. DUDDELL, Esq., will on Thursday next, December 27, at Three 
o'clock, begin a Course of Six Lectures (adapted toa Juvenile Auditory) on 
“SIGNALLING TO A DISTANCE; FROM Man To Rapio- 
TELEGRAPHY” (experimentally illustrated). 

Subscription (for Non-Members) to this Course, One Guinea (Children 
under sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. Tickets may be obtained at the Institution. 


BACTERIOLOGIST. 


A Joint Committee of the County Councils of the East and West Ridings 
of Yorkshire and the County Boroughs of Bradford, Hull, Leeds, Rother- 
ham and Sheffield, are desirous of obtaining the services of a Bacteriologist 
$o cosy out an investigation as to the conditions of the Milk Supply of the 

istrict. 


The investigation is to be continued for twelve months, and the remuner- 
ation offered is £250 for that period ; any out-of-pocket expenses will be 
paid and all necessary apparatus provided by the Committee. 

Applications, with testimonials, should be sent to the undersigned on or 


before January 10, 1907. 
JOHN BICKERSTETH, 
County Hall, Beverley. Clerk to the Committee. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH 
{A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALEs), 
PROFESSORSHIP OF AGRICULTURE. 


The Council invite applications for the post of PROFESSOR OF 
AGRICULTURE at the above College. 


Applications, together with 70 rinted copies of testimonials, must reach 
the undersigned, from whom full particulars may be obtained, not later 


than Saturday, January 19, 1907. 
J. H. DAVIES, M.A., Registrar. 


i 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 


Avex. McKenzig, Ph.D., D.Sc., 
= M.A. 


H. Wxen, Ph.D., B.A., B.Sc. 
ALBERT GriFFitus, D.Sc. 
D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
H. Smart, M.A. 

C. V. Coatss, M.A. 
V. H. Brackman, M.A. 
Zoology ... ~ H. W. Untuank, B.A., B.Sc. 
Geology & Mineralogy .. J. W. Evans, D.Sc. 
Assaying, Metailurgy & Mining. Geo. Patcuin, A.R.S.M. 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, and Italian Classes. 


EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Theoretical Mechanics, Applied 
Mechanics and Mechanism, Land and Quantity Surveying. 

Calendar 3d. (post free 5d.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


ACTING iN CONJUNCTION WITH THE LONDON CHAMBER OF COMMERCE. 


Chemistry . oo 


Physics ... ene oo { 
Mathematics 


Botany ... ove 


‘WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 


- (Near Moorgate and Liverpool Street Stations.) 
PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all C ial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 


SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 
DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 
Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 
TUITION BY CORRESPONDENCE 


(Residence abroad no impediment). 
For MATRICULATION, B.A., B.Sc., RESPONSIONS, SCHOLAR- 
SHIPS, and PROFESSIONAL PRELIMINARIES. 

Tuition in Latin, Greek, French, German, Italian, Spanish, Mathematics, 
Mechanics, Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. 

The staff includes graduates of Oxford, Cambridge, London, and Royal 
Universities. 

Address Mr. J. Cuarteston, B.A., Burlington Correspondence College, 
Clapham Common, London, S.W. 


THE UNIVERSITY OF SHEFFIELD. 


The Council of the University of Sheffield invites applications for the 
CHAIR OF PATHOLOGY, to be sent in not later than January 31, 1907. 
Particulars may be obtained from the DEAN OF THE MEDICAL Facutty. 

W. M. GIBBONS, Registrar. 
December 18, 1906. 


TO MATHEMATICAL AND SCIENCE 
MASTERS.—Required (1) Master for good Mathematics and Science. 
Salary, £150, non-resident. Grammar School. (2) Mathematics 
(Geometry modern lines). £100, resident. Preparatory School. 
(3) Mathematics, Physics as subsidiary subject. £130, non-resident. 
(4) Mathematical Master for Secondary Municipal School (seaside). 

120, resident; £150, non-res.—For particulars of above and many 
other vacancies, address GRIFFITHS, SMITH, PoweLtt & SmiTH, 
Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand. 


WANTED. 


Science, Mathematical, & Engineering Tutors 
for Public, Secondary, County, Grammar and Private Schools. 
Salaries, £350 to £150. Also a number of Juniors for small Schools. 
For Vacant_Masterships England and Abroad. List of Appointments 
sent to all Candidates. No Preliminary Fee. 

ORELLANA CO. 
can guarantee each candidate with good references an appointment. 
EsTb. OVER 50 YEARS. 


80 WIGMORE STREET, LONDON, W. 
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q AN IDEAL PRESENT. | 4 


THE DUPLEX” BAROGRAPH 


with our new Opal glass dial attachment, showing present 
reading of the Barometer in addition to the record on the 
chart, very best quality, in solid oak, walnut, or mahogany 
case with bevelled edge plate glasses and chart drawer. 


Price complete, with a year’s supply of 
Charts, Ink, and Instructions, £6 2 6 


SoLe MANUFACTURERS: 
PASTORELLI & RAPKIN, Ltd., 


ACTUAL MAKERS of all kinds of Meteorological 
Instruments, 


Estbd. 1750, Contractors to H.M. Govt., 

46 HATTON GARDEN, LONDON, E.C. 
“@ SPECIAL ILLUSTRATED LIST OF BAROGRAPHS ano THERMO- 
GRAPHS (COVERING VARIOUS PATTERNS) POST FREE. 


NATURE 


Dimensions, 
147” x 9” » 83” 


PLATINUM.—£5 17s. 6d. per oz. troy given | 
for old crucibles, apparatus, foil, &c.—R. OLPHERT, Jeweller, 19 Elm 
Grove Parade, Barnes, S.W. Bankers: London, City and Midland 
(Barnes Branch). 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 


approval. Lists free. State wants. Books bought; good prices given. 


—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


FOSSIL PLANTS FROM THE COAL-MEASURES. 
THE LOMAX OBOTANICAL COMPANY, Lrtrp., 
Supply Microscopieal and other preparations of 


COAL-MEASURE PLANTS with STRUCTURE PRESERVED 


Special Sets of these indispensable objects 
to meet the requi s of Schools and Colleges. Apply to MANAGER, 
65 Starrcliffe Street, Great Lever, Bolton. 


Pages 291+-x. Price 3s. 6d. net, Cloth Gilt. 


POLITICS AND DISEASE. 


Part |.—By J. H. LEVY. 
The Ethics of Vivisection. 
Vivisection and Moral Evolution. 
The Passover and Vivisection. 
The Bird that Laid the Vaccination Egg. 
Licensed Liberty: A Dream of the Vaccination Act, 1898. 
State Vaccination and Ancient Judaism. 
A Petition Against State Vaccination. 
The Psychology of Pasteurism. 
Compulsory “Isolation.” 
The Lunacy Laws. , 
dition of Morality. 


Part A. GOFF. 
Stray Thoughts on 


P. S. KING AND SON, 
Orcuarp House, Great Smiru WesTMINSTER, S.W. 
THE PERSONAL RIGHTS ASSOCIATION, 
32 Cuarinc Cross, S.W. 


NOW READY. 


JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE. 


Vol. XXXVI. JANUARY—JUNE, 1906. 
Contents :— 

Copper and its Alloys in Prehistoric Times—the Presidential Address. 
Prof. W. GowLanp.—Notes on the Ethnography of the Ba-Yaka. E. 
Torpay and T. A. Jovce.—The ‘‘Genna” amongst the Tribes of Assam. 
T. C. Hopson.—Materials for a Study of Tatu in Borneo. C. Hose and 
R. SHELForD.—Notes on a Collection of Ancient Eskimo Skulls. 
J. Brrertey and F. C. Parsons.—String Figures and Tricks from Central 
Africa. W. A. CunNiInGTON.—Yoruba String Figures. J. ParKinson.— 
String Figures from South Africa. A.C. Happon. ry Aspects of the 
Awemba Religion and Superstitious Observances. J. H. West SHEANE. 
—— on the Occurrence of Stone Implements in the Valley of the 

Zambesi around Victoria Falls. G.W. LamptuGH.—Note upon an Imple- 

ment of Paleolithic Type from the Victoria Falls, Zambesi. H. BALFour. 

-The Origin of Wampum. D. I. Busunett, P . n.—Notes on the 
Totemism of the Gold Coast. C. H. Harper anp OTHERs. 

WITH EIGHTEEN PLATES AND MANY ILLUSTRATIONS IN THE TEXT. 
Price 15s. net. 

Lonpon : THE ANTHROPOLOGICAL INSTITUTE, 3 Hanover 

Squarx, W.; OR THROUGH ANY BOOKSELLER. 


JUST PUBLISHED. 
With 278 Figures. xvi +626 pages. Large Crown 8vo. gs. 


A TEXT-BOOK OF 
PRACTICAL PHYSICS, 


By WILLIAM WATSON, A.R.C.S., D.Sc. (Lond.), F.R.S., 
Author of “ A Text-Book of Physics,”’ &c. 


; This is intended to serve as a book of reference to the student working | 
in a physical laboratory. The experiments described are not intended for | 
a beginner, but are suited for a student who has already spent a little time | 
in the laboratory and worked through a more elementary course of experi- 


mie such as those describéd in the author's “ El y P 
*hysics. 


Prospectus sent on application. 
LONGMANS, GREEN & CO., 39 PATERNOSTER Row, Lonpon.: 


The patented Alloy of Nickel Steel which has 
the smallest known Coefficient of Expansion. 
Rods, Tapes, Wire, &c. 
Invar Compensation Pendulums in three grgdes. The calculations are 
made by a distinguished Mathematician on the basis of measurements 
made at the National Physical Laboratory. Regulator Clocks for Labora- 
tories and Observatories fitted with Invar Pendulums. The highest 
my fitted with contacts at moderate prices. Invar Tapes for Base 
ine Measurements divided to the utmost accuracy and +7 1 
at the National Physical Laboratory. Standard Meters, &c., 
J. H. AGAR BAUGH, 92 Hatton Garden, London rn c. 
Telephone No. 4722 Holborn. Telegraphic Address: ‘‘ Voider, London.” 


SECON D-HAND TELESCOPES. 

5 in. Dallmeyer, Equatorial Mount by Cooke, £65. 4 in. Cooke, 
Fquatorial, Garden Stand and Iron Column, £50. 3 in. Student, with 
Finder, 2 Eyepieces, Table and Garden Stands, £6 10s. 

SECOND-HAND MICROSCOPES. 

Baker’s Nelson No. 2, complete with accessories, £16. Watson’s 
Edinburgh H. egy — £16 10s. Swift’s Bacteriological, 
complete, £14 


1 
NDARD BAROMETER by Pastorelli & Rapkin. Perfect 
order, £5. Many others, ali kinds. New Lists on Application. 


A. CLARHESON co., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


T. M. F. TAMBLYN -WATTS, 


Scientific Apparatus 
Maker. 


LISTS POST FREE. 
SETTLE, YORKS. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN 
TIFIC MSS. (Classical Tripos, Intermediate Arts, oe e Higher 

vision, Translatio le o = Cam- 
bridge Type-writing Agency, 10 +4 Cc. 
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Pulsometer Eng’C 
TH 


E 
“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “Geryk.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


Price from 


£4:5:0. 


Nine Elms Ironworks, Reading. 


LONDON OFFICES: 61 & 63 QUEEN VICTORIA STREET, E.C. 


The NEW EDITION of our 


CATALOGUE OF PHYSICAL APPARATUS 


is Now Ready, and will be sent 
free on request. 


Professor ‘CALLENDAR'S APPARATUS 
for measuring ** J.”’ 
Write for above List No. 42 N. to— 


The Cambridge Scientific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 
Awarded 2 Grands Prix at the Milan International Exhibition, 1906. 


INSTANTANEOUS 
RADIOGRAPHY 


BY MEANS OF THE 


Cox “Record’’ Induction Coil 


AND 


Cox Patent Mercury “ Trough” Break. 


Radiographs of the thick parts of the 
body can be taken with this combination 
in 5 seconds, without damaging the X-Ray 
Tube. 


No extra charge made for above Coil. 


FULL PARTICULARS ON APPLICATION TO 


HARRY W. COX, Ltd. 


MANUFACTURING ELECTRICIANS, 


Contractors to many departments of H.M. Govt,, 


ia ROSEBERY AVENUE, and 15-21 LAYSTALL 
STRFET, LONDON, E.C. 


LESSONS GIVEN IN X-RAYS, &c, 


KAHLBAUM’S 
CHEMICALS. 


Sole Depot— 
JOHN J. GRIFFIN & SONS, LTD., 


KINGSWAY, 
LONDON, W.C. 
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| Can be used for— 


Measurements of 
Photographic 
Densities. 


Absorption of 
Liquids, &c., for 
light of any desired 
wave-length. 


Intensity of 
Illumination of 
Light Sources 
throughout the 
Spectrum. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 
Telegraphic Address Sphericity, London.” 


ILLUSTRATED LIST (‘‘A”’) 


NEW MODEL SPECTROPHOTOMETER 


For accurate quantitative measurements of light absorption, accurate 
comparison of light sources, &c. 


CAN ALSO BE SUPPLIED WITH ARRANGEMENTS CONVERTING IT INTO A SPECTRO-POLARIMETER. 


OF SPECTROSCOPES AND SPECTROSCOPIC ACCESSORIES CRATIS ON APPLICATION. 


ADYANTAGES— 


Very great accuracy 
is readily obtainable. 


The Wave-length 

of the portion of the 
Spectrum under 
observation can be 
read off direct. 


The Telescope is 
fixed. 


The Instrument is 
rigid, and all the 
parts required for 
measurements are 
mounted on one 
strong base. 


1904. 
Telephone: No. 1687 North. 


Now Ready. 


STUDIES IN 
MIGROPETROGRAPHY. 


Imperial 8vo, with Full-Page Plates in Natural Colours. Key 
Plates, Explanatory Text and 48 Microscopical Preparations. 


BEAUTIFULLY COLOURED PLATES. 
Twelve Monthly Parts, post free to Subscribers only, £4 4 O net. 


Subscribers who desire to pay their subscriptions by instalments, 
MONTHLY or QUARTERLY, may do so by paying Seven Shillings 
monthly or One Guinea quarterly in advance. 


SUBSCRIBER’S ORDER FORM will be sent on request, post free. 


SPECIAL NOTICE. 


IT HAS BEEN SUGGESTED that many 
students would like to possess MEGASCOPIC 
SPECIMENS of the rocks, &c., for their collec- 
tions, so as to familiarise themselves with the 
naked-eye appearances of the objects. Such 
has therefore been arranged, and 

THE SERIES OF 48 SPECIMENS will be 
available to subscribers only, at £1 1 0 net, in 
advance. Single specimens may be purchased 
by subscribers or non-subscribers at gd. each, 
post free, from :— 


ROBERT SUTTON, 
PUBLISHER, 
43 THE EXCHANCE, SOUTHWARK, LONDON, S.E. 
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JAMES J. HICKS, 


8, 9 & 10, HATTON GAR =N, LONDON, B =? 
MAKER OF ALL KINDS OF STANDARD 
Mater of Mercurial andgAneroid Baro: rometere of every descri of Coptaie 6 Barometer: 
Patent Ageroits, Clisometers, and th Finders eed the War Omer. 
poche’ metrical 
Gaxranis Theodolites , and Thermometers of ali binds tor every 


STANDARD MINIMUM THERMOMETER, Frame, Tube divided on Stem, 
figured ou Opal Glass Heals. 


BECKLEY 
As used af all the 
Stationg in the 
the Colonies 


RAIN GAUGE. 
Meteorological 


Uoned Kingdom, 
and Africa. 


STANDARD BAROMETER, diasieter of Tube, 05 in, on Wahogany Board. - 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 
THERMOMETERS for STUDENT WORK as specially produced for the Peat 


CAMPBELL-STOKES 
SUNSHINE RECORDER, 
With Curtis's Improvements, 
43 supplied to the Meteorological 


Office for thew Standard 
Patrern. and fitted on 


of the Royal College of Science and City and Guilds Institute. 


AWARDED WINE MEDALS PARIS EXHIBITION, 1900, 


. 
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BOLD LARGEST STOCK OF CLIBICAL THERMOMETERS THE WORLD 
: 
STANDARD MAXINUM THERWOMETER, Frame, Tube on Stem 
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MACMILLAN & CO.’S BOOKS 


FOR 


SruUDENTS GF PHYSICS. 


AnJ NTRODUCTION to PRACTICAL | PHYSICS for STUDENTS of MEDI- 


PHYSICS. By D. RINTOUL,M.A. Globe 8vo. 2s. 
A PRIMER OF PHYSICS. By B. 
STEWART. Illustrated. With Questions. Pott 8vo. Is. 
LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL.D., F.R.S. 
8vo. 45. 6d. QUESTIONS. Pott 8vo. 2s. 
AN EXERCISE BOOK OF ELE- | 
MENTARY PRACTICAL PHYSICS. By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 25. 6d. 
LESSONS IN SCIENCE. By Prof. | 
A. and A. T. SIMMONS, B.Sc. Globe | 
ELEMENTARY PHYSICS AND) 
CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. Is. 6d. each. 
EXERCISES IN PRACTICAL | 
PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 
ELEMENTARY GENERAL 
SCIENCE. By A. T. ee B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 3s. 
A MANUAL OF ELEMENTARY 
SCIENCE. 
SIMMONS, B.Sc. Gl. 8vo, 


AN ELEMENTARY COURSE OF 


PHYSICS. — by Rev. J. C. P. ALDOUS, M.A. | 
6d.; or PART I. — MECHANICS, | 


Ex. cr. 8vo. 7s. 
PROPERTIES OF MATTER, HYDROSTATICS, HEAT. 
By Rev. J. C. P. ALDOUS, M.A. 4s. PART IL.— 
AVE [OTION, SOUND AND LIGHT. By W. D. 
EGGAR, 2s. 6d. 
= ELECTRICITY. By F. R. BARRELL, M.A., 
c. 25. 6d. 

INTERMEDIATE COURSE OF 
PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 5s. 

LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W. H. GEE. Vol. I. GENERAL PHYSICAL > 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY | 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL — By E. L. BARNES, M.A. 
Crown 8vo. 4s. 

PRACTICAL PHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 

THEORETICAL AND PRACTICAL 
MECHANICS AND PHYSICS. By A. H. MAC- 
KENZIE, M.A.. B.Sc., A.R.C.Se. Crown 8vo. Is. 

LABORATORY MANUAL of 
PHYSICS AND APPLIED ELECTRICITY. Edited 
by E: L. NICHOLS. In2 Vols. 8vo. 12s. 6d. net each. 

THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s. 6d. net. 


ELEMENTS OF PHYSICS. By 

E. L. NICHOLS and W. S. FRANKLIN. Three Vols. 

MECHANICS and HEAT. II. ELEC- 

TRICITY and MAGNETISM. III. SOUND and 
LIGHT. 6s, net each. 


A TEXT-BOOK of the PRINCIPLES 


of PHYSICS. By ALFRED DANIELL, M.A., LL.B. 
D.Se., F.R.S.E. Third Edition, Medium 8vo. 215. 


8vo.: I. 


Fcap. | 


LESSONS 


|The THEORY of HEAT. 


By Prof. R. A. — and A. T. 


PART III. ~-MAGNETISM | 


CINE. By ALFRED DANIELL, M.A., LL.B., D.Sc., 
F.R.S.E. Feap. 8vo. 45. 6d. 

THE STEAM ENGINE AND GAS 
AND OIL ENGINES. By Prof. JOHN PERRY, 
D.Sc., F.R.S. 8vo.. 75. 6d. net. 

PLES IN. PHYSICS. With 
Answersand Solutions. By D. E. JONES, B.Sc. Second 
Edition, revised and enlarged. Fceap. 8vo. 35. 6d. 

ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 2s. 6d. HEAT, separately, sewed, Is. 

in HEAT and LIGHT. 
Students. By D. E. JONES, B.Sc. 

vO. 35 

PRACTICAL EXERCISES in HEAT. 

By E. S. A. ROBSON, M.Sc. Gl. 8vo. 2s. 6d. 


| HEAT,for ADVANCED STUDENTS. 


By E. EDSER, A.R.C.Sc. Gl. 8vo. 4s. 6d. 
HEAT. By Prof. P. G. Tarr. Cr. 8vo. 6s. 


By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. Second Edition. 
by J. ROGERSON COTTER, M.A. 8vo. 


| The THEORY of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. 12s. net each. 


~The THEORY of LIGHT. By Prof. T. 
PRESTON, M.A., F.R.S. Third Edition. Edited by 
Cc. j. JOLY, M.A. 8vo. 15s. net. 

LIGHT. By Lewis Wricurt. Illustrated. 
Second Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. 


PRACTICAL EXERCISESinLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 


LIGHT FOR STUDENTS. By E. 


EDSER, A.R.C.Sc. Gl. 8vo. 6s. 
LIGHT VISIBLE and INVISIBLE. 


By Prof. SILVANUS THOMPSON, F.R.S. Illustrated. 
8vo. 6s. net. 
ELEMENTARY LESSONS IN 
ELECTRICITY AND MAGNETISM. By Prof. S. 
THOMPSON, F.R.S. Feap. 8vo. 45. 


MAGNETISM AND ELEC. 
TRICITY FOR BEGINNERS. By H. E. HADLEY, 
B.Sc. Gl. 8vo. 2s. 6d. 

PRACTICAL EXERCISES in MAG- 


| 
| 
| 
MAGNETISM AND ELECTRICITY 
| By H. E. HADLEY, B.Sc. (Lond. ). 
ELECTRICITY and MAGNETISM 
| ee By F. W. SANDERSON, M.A. 
A COURSE OF SIMPLE EXPERI. 
| MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. Is. 6d. 
| PHYSICAL OPTICS. By Prof. R. W. 


WOOD. 8vo. 15s. net. 


MACMILLAN AND CO., LTD., LONDON. 
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FLATTERS & GARNETT, 


48 DEANSGATE, MANCHESTER, 


MAKERS OF 
Microscopical Slides. 


Lantern Slides, from stock or to _ 
order. or 
Storage Cabinets for Slides. Catalogues. 


Nature Study Appliances. 
NEW SERIES OF SLIDES AND SPECIMENS OF 
BRITISH FOREST TREES. 


Laboratories : 16-20 Church Road, Longsight, Manchester. 


WATKINS & DONCASTER. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &e., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
Oe CATALOGUE (102 pp.) POST FREE. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 18. per Series; 
adapted for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Rhodophycez ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

B® Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, 


LEEDS. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 

Stock of over 17,000 Specimens of Weapons, Impl ts, Or ts, 
Dress, Idols, Musical Instruments, &c., &c., used by all the Races of 
Mankind, for sale at very dow prices. All objects guaranteed genuine, 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns. —Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


RUBIDIUM, TANTALUM, GERMANIUM, 
CASIUM, BERYLLIUM, ano otutrs, 


in Gramme Tubes at Reasonable Prices. 
1@ NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 
ARMBRECHT, NELSON & Co., Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospbzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
‘pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; (preserved); Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, nice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for ‘Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 
RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


Collections and Single Specimens of 


MINERALS, NATURAL CRYSTALS, 
PRECIOUS STONES, ROCKS & FOSSILS. 


Cabinets, Geologists’ Hammers, Card Trays, Glass Capped 
Boxes, Wood and Glass Models of Crystals and Precious 
Stones, Sections of Rocks, and other Apparatus. 


NEW CATALOGUES POST FREE, 
THOMAS D. RUSSELL, 78 Newgate Street, LONDON, E.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 
MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor. 


SUBSCRIPTIONS TO ‘“* NATURE. } 


s. £ s. d. 
Yearly o| Yearly 110 6 
Half yearly - 014 6| Half-yearly - ors 6 
Quarterly - © 7 6, Quarterly - 0 8 o 


NATURE 
The telegraphic address of NATURE is ‘“ PHusis,” LONDON. 


* The first line being in heavy type is charged for os Tes Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


should be addressed to the Publishers; Editorial 
CHARGES FOR ADVERTISEMENTS. 
La & &s 
*Three Lines in Column. - © 2 6 Quarter Page, or Half 


Per Line after . 


One Gee Col. 19 © Page,oraColumn 3 5 o 
‘olumn o18 6) Whole Page . - 6 60 
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FORM OF 
SPRENGEL PUMP 


This pump is exceedingly 
rapid in its action, requires 
only three pounds of mercury, 
and, in conjunction with a 
water pump, is entirely self- 
acting. 


Owing to the ease with which 
it may be manipulated, its sim- 
plicity, and low initial cost, this 


adjunct to any laboratory. 


PRICE, including 
Water Pump, £4 


(Mercury extra.) 


A. C. COSSOR, 
54 Farringdon Road, London, E.C. 


GOLD AND SILVER MEDALS ST. LOUIS EXHIBITION. 
Tel. 10547 Central. 


pump forms a most valuable . 


_GAIFFE-BLONDEL MERCURY JET BREAK 
for working Coils for X-Rays and High Frequency DIRECT from the 


“ALTERNATING MAIN CURRENT, 


thereby dispensing entirely with Accumulators. 


Price &8, 
60 PERIODS PER SECOND. 


NI OSTV SISVNIVANI 


uP TO 


aa Write for Descriptive Circular to the SOLE AGENT S— 


THE MEDICAL SUPPLY ASSOCIATION, 
228 GRAY’S INN ROAD, LONDON, 


N.B.—This Break also serves to charge Accumulators. 


Ww.C. 


NEW AND ATTRACTIVE 


MICROSCOPIC OBJECTS. 


Ty at Slide of Butterflies’ and Moths’ Eggs, 24 Syed with 
Ist of names 


Type Slides of Foraminifera, with name photographed £ s. 
Chalcedony, from “Cornwall, giving most brilliant Pola ariscopic 


beneath each Spectes. 

No. 1. so 
Foreign 
TSETSE “FLIES Ww. Africa. 

Whole Insects eee one 
Dissections ... ons each 

Bud of Lily, showing abortive Anther on ose as 
parvexinees in root tip of Water Lily ... 
T. S. Head of Foetal Mouse, through eyes and region of nose 


18 


d. 
6 
effects 6 
Anatomies of Insects, ‘consisting of 10—17 ’ dissections | on one 
slide—Honey Karwig, House Fly, Spider, &c. ... each 0 
Lophopus crystallinus, showing stats blasts ad ou mee 6 
An unique Dark Ground Onder. 
Eggs of Butterfly, Polyammatus £gon des 0 
Type Slide of Biood Dises, trom Man, Bird, "Fish, Salty, 
and Frog, moumed separately on one Slide 5 0 
Symmetrical Groups of Diptomacen, Spieules. ‘&e.— Type Slide of 80 with name under 
unequalled for Kxhibition purposes.. from 7/6 to 15 each Species .. 


Full Catalogue of Objects (No. 3 ) representing a Stock of over 40,000 on ‘application. 
Are you a Subscriber to our Circulating Micro. Slides? 240 Specimens for 21/= Full particulars in above Catalogue. 


WATSON’S CATALOGUE No. 2 N.—178 pages—is the most comprehensive list of Microscopes and their Accessories that is published, 
and gives fall particulars of the Watson Instruments, post free. 


W. WATSON & SONS, Opticians to H.M. Government, 


(Established 1837.) 313 HIGH HOLBORN, LONDON. 
BRANCHES—26 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIRMINGHAM. 


THE CORRESPONDENTS’ CAMERA. 


Originally made for the use of Newspaper Men in‘South Africa, and since used all over the World. 
IiIS Camera has been designed for the use of correspondents, 
artists, and other travellers who, while requiring a Camera 
possessing the greatest stability, cannot spare the space for a regular 
field camera in addition toa hand camera. It is made of the best 
mahogany, carefully finished and covered with hard morocco 
leather, or polished in natural colour or ebonised at the same price. 
It is admirably adapted for Telephoto work. Owing to 
the use of wood instead of metal, wherever possible, this 
camera is lighter than many of less substantial make. 
EACH SIZE PERMITS OF THE USE OF THE SINGLE COMPONENTS OF A STIGMATIC OR OTHER CONVERTIBLE LENS. 
PRICE, including 3 Double Slides, but s 44 by 3). » 5 by 4. 6} by 4j. 
without Lens or Shutter. (| £5 15s. pd. £6 10s. Od. £7 15s. Od. 
J. H. DALLMEYER, Ltd., 25 NEWMAN ST., OXFORD ST., LONDON, W. 


MAKERS OF THE DALLMEYER LENSES. 


Printed by RicHarp CLay anD Sows, LimiTep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the Citv of London, and published by iesan 
anv Co., Limitep, at St. Martin’s Street, London, W.C., and Tue MACMILLAN Company, ¢6 Fifth Avenue. New York.—ITHurspay, December 20, 1906. 
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5067 New Iron-Body Lantern, with brass front, fitted on 

mahogany board, 4-in. double Condenser, best full-size achro- 

matic Front Lens, and ‘* Newtonian” Hand-Feed Arc Lamp. 
Complete in Case .. £10 10s. 


NEWBWTON & CO., 


OPTICIANS TO HIS MAJESTY THE KING 
AND HR.H. THE. PRINCE OF WALES ANDO THE GOVERNMENT, 


8 FLEET STREET; LONDON. 


REYNOLDS & BRANSON, ‘tc, 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied’ 
to National Physical er Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Desicns or BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


BOYS” 
CALORIMETER 


Prof. C. V. BOYS, F.R.S., 


for determining the calorific value of gas. 


PARTICULARS AND PRICES ON APPLICATION. 


DELIVERY FROM STOCK. 


SOLE MAKERS— 


John J. Griffin & Sons, Ltd., 


Makers of Scientific Apparatus, 
KINGSWAY; LONDON, W.C. 


‘ Branches—45 CORNHILL, and 122 REGENT STREET. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. 


Giving continuous 
records on Charts 
which only require 
changing once a 
week. Invaluable 
to invalids and 
others who are 
unable to take 
daily readings of 
the ordinary 
= instruments. 


NEGRETTI&ZAMBRA, LONDON. 


In handsome polished or waxed frame, with bevelled plate glass 
on all sides and top, and fitted with drawer for keeping 
the charts. 

VERY SUITABLE FOR PRESENTATION. 


Illustrated Price List cf Self-Recording Meteorological 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


GENERAL LIBRARY 
UNIV. OF MICHEL 


JAN 11 
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INTERNATIONAL SEISMOLOGICAL 
ASSOCIATION. 


The Permanent Commission of the International Seismological Associa- 
tion has resolved to hold a competition for the construction of a seismometer 
recording the movements of the soil during earthquakes which have their 
origin near the place of observation. 

The instrument must satisfy the following conditions :— 

1. It must be able to register both horizontal and vertical movements. 

2. It must be of simple construction. The record must give a magnifi- 
cation of not less than 40 to 50 times. 

3- The selling price of the instrument, with the registering apparatus, 
must be as low as possible (£15 approximately). 

Four prizes are offered, having the respective values of 1000 Marks, 
700 M., 500 M., and 300 M. (approximately £50, £35, £25 and £15). 

The instruments must be sent at the expense and risk of the competitors 
to the Vice-President of the Association. Dr. P. vAN DER Stok, De 
Bilt, Netherlands, before September 1, 1907, and are to be exhibited at the 
general meeting of the Association which will be held at the Hague during 
the month of September. 

The efficiency of the instrument will be investigated at the Central 
Bureau, Strassburg, and the awards will be determined by a jury composed 
of five seismologists chosen by the Permanent Commission. The results 
will be announced at Easter, 1908. 

For further particulars apply to Professor G. Ger-anp, Director of the 
Central Bureau, Strassburg 1. E. 


EAST LONDON COLLEGE, 
MILE END ROAD, E. 
(Close to Stepney Green Station, District Railway, and Globe Road, G.E.R.) 
NEW TERM commences JANUARY 7. 
Courses (Pass and Honour) for London B.A., B.Sc., and B.Sc. (Engin- 


eering). 
Technical Courses in Chemistry and Engineering. 
Fee, Three-and-a-Half Guineas a Term. 


Classics... .. F. R. Farp, M.A. 
English... ove os Warren. 
History... T. Seccompe, M.A. 
French ... Mina Paguter. 


Constance B. Low, B.A. 


Ge?man 

Mathematics ... oss J. S. Hatton, M.A. 
Physics... ©. H. Leas, F.R.S. 
Chemistry... J. T. Hewmrr, DSc. 
Botany ... an .. V. H. Brackman, M.A. 
Engineering ... a D. A. Low, M.I,M.E. 


Electrical Engineerin J. T. Morris, M.1.E.E. 


Preparatory Class for boys of 15 years of age. 
Calendar on application to the REGISTRAR, or 
J. L. S: HATTON, M.A., Director of Studies. 


CITY AND COUNTY BOROUGH OF 
BELFAST. 


MUNICIPAL TECHNICAL INSTITUTE. 


The LIBRARY and TECHNICAL INSTRUCTION COMMITTEE 
invite APPLICATIONS for the following positions :— 
(a2) ASSISTANT LECTURER and DEMONSTRATOR, Mechanical 
Engineering Department. Salary, £180 per annum. 
(2) ENGINEERING WORKSHOP INSTRUCTOR. Salary, £150 
per annum. 
Particulars of the duties and conditions of appointment, and forms of 
application, may be obtained, either personally or by letter, at the Office 
of the Municipal Technical Institute, Belfast. 
Applications, on the special form provided for the purpose, must be 
lodged with the undersigned, not later than noon on Tuesday, January 15, 
1907. 
Applications should be accompanied by copies of three recent testi- 
monials (original testimonials must not be sent). 
Canvassing will be a disqualification. 
FRAS. C. FORTH, Assoc.R.C.Sc.I., Principal. 
Municipal Technical Institute, Belfast. 


par 
exceptionally large and well equipped. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 

(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREKS. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Separate Lab ies for Kl Ad d and Honours students, 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcara, 


REG. S. CLAY, D.Sc., Principal. 


TUITION BY CORRESPONDENCE 


by an especial unique method for all Examinations in BIOLOGY, 


BOTANY, CHEMISTRY, GEOLOGY, HUMAN PHYSIOLOGY, 
HYGIENE, MATERIA MEDICA, PSYCHOLOGY and ZOOLOGY. 
Writing reduced toa minimum. Work directed. Test Papers corrected 


and returned. 
Address Mr. FREDERICK DAVIS, 
IMPERIAL COLLEGE, 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 
TO MATHEMATICAL AND SCIENCE 


MASTERS.—Required (1) Master for good Mathematics and Science. 
Salary, £150, nun-resident. Giammar Schvol. (2) Mathematics 
(Geometry modern lives) £100, resident. Preparatory School. 
(3) Mathematics, Physics as subsidiary subject. £130, non-resident. 
(4) Mathematical Master for Secondary Municipal School (seaside). 
&t20, resident; £150, non-res.—For particulars of above and many 
other vacancies, address GRiFFITHS, SMITH, & 
Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand. 


UNIVERSITY COLLEGE. 
UNIVERSITY OF LONDON. 

WANTED for University College (Zoological Department), a 
LABORATURY AdSISTANT, age 18 to z5. Commencing wage, £1 a 
week. Previous laboratory experience a 1ecommmendation, and a working 
knowledge of photography essential. 
Apply in own handwriting to the SgcreTary, University College, 
Gower Street. 


THE UNIVERSITY OF SHEFFIELD. 


‘Lhe Council of the University of Sheffield invites applications for the 

CHAIR OF PATHOLOGY, tw be sent in not later than January 31, 1907. 

Particulars may be obtained from the UBAN OF THE M&DICAL FacuLtTy. 
W. M. GIBBONS, Registrar. 


December 18, 1906. 
Wanted, Bedford Modern School, a Labora- 


tory Assistant for the Physics Laboratory able to assist with apparatus. 
No independent teaching. Light hours with opportunity for private 
study. Commeming satary, 15s. Apply HEADMASTER. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH 

(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES), 
PROFESSORSHIP OF AGRICULTURE. 

. . The Council invite applications for the post of PROFESSOR OF 
AGRICULTURE at the above College. 
Applications, together with 70 — copies of testimonials, must reach 
the undersigned, from whom full particulars may be obtained, not later 


than Saturday, January 19, 1907. 
J. H. DAVIES, M.A., Registrar. 


WANTED. 


Science, Mathematical, & Engineering Tutors 
for Public, Secondary, County, Grammar and Private Schools. 
Salaries, £350 to £150. Also a number of Juniors for small Schools. 
For Vacant Masterships England and Abroad. List of Appointments 
sent to all Candid No Preliminary Fee. 

ORELLANA CO. 
can guarantee each candidate with good references an appointment. 
EstTp. OVER 50 YEARS. 


PLATINUM.—£5 17s. 6d. per oz. troy given 
for old crucibles, apparatus, foil, &c.—R. OLPHERT, Jeweller, 19 kim 
Grove Parade, Barnes, S.W. Bankers: London, City and Midland 
(Barnes branch). 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classica! ‘Tripos, intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Kevision, Translation. Scaie of charges on application. The Cam- 
bridge T'ype-writing Agency, 10 Duke street, Adelphi, W.C. 


READY JANUARY 1, 

NEW EDITION of our LIST of 
SECOND-HAND INSTRUMENTS. 
Including Microscopes, Telescopes (Astronomical and 
Terrestrial), Spectroscopes, Barometers, Physical and 
Photographic Apparatus, Drawing and Surveying In- 

struments, Field Glasses, &c., &c. 
Copies sent post free on application. 


Cc. BAKER, 244 HIGH HOLBORN, LONDON, 


80 WIGMORE STREET, LONDON, W. 
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JUST PUBLISHED. 


THE SCIENTIFIC PAPERS OF 
J. WILLARD GIBBS, 


Ph.D., LL.D., 
Formerly Professor of Mathematical Physics in Yale University. 
With Photogravure Portrait. 2 Vols. royal 8vo (sold separately). 


Vol. I. THERMODYNAMICS. 24s. net. 

Vol. II. DYNAMICS, VECTOR ANALYSIS and MULTIPLE 
ALGEBRA. ELECTRO-MAGNETIC THEORY OF LIGHT, &c. 
18s. net. 

PROSPECTUS 


SENT ON APPLICATION. 
LONGMANS, GREEN & CO., 39 Paternoster Row, London, E.C. 


JUST PUBLISHED. xii +282 pp. Crown 8vo. 4s. 6d. 
PRACTICAL 


PHYSICAL CHEMISTRY. 


ALEX. FINDLAY, M.A., Ph.D., D.Sc., 


LECTURER ON PHYSICAL CHEMISTRY, UNIVERSITY OF BIRMINGHAM. 
With Ninety-Two Figures in the Text, 


LONCMANS, CREEN & CO., 39 PATERNOSTER ROW, LONDON. 


ANTHROPOLOGICAL INSTITUTE. 
MIGRATION S. 


Being The Huxley Lecture for 1906, delivered before the Fellows of the 
Institute, on November 1, 1906, by 


Prof. W. M. FLINDERS PETRIE, D.C.L., F.R.S. 


44 pp-, 28 maps ; 3 plates of curves and photo. plate showing two views of 
the te of a King of the First Dynasty.. Price 2s. 6d. 


ANTHROPOLOGICAL INSTITUTE, 3 HANOVER Square, or through any 
Bookseller. 


JUST OUT. 


JOHN WHELDON & CO.’S CATALOGUE 


(No. 37) of SECOND-HAND 


NATURAL HISTORY AND 
MISCELLANEOUS BOOKS 


Post Free on application. 


38 GREAT QUEEN STREET, KINGSWAY, LONDON. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


LARGEST STOCK in LONDON of. SECOND. 
HAND School, Mathematical, Mechanical, Botanical, 
Natural History, ELEMENTARY and ADVANCED 
SCIENTIFIC BOOKS of all kinds at about HALF 
PUBLISHED PRICE. 
CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS. 
KEYS AND TRANSLATIONS. 


BOOKS FOR ALL EXAMS. 


POOLE & CO. iss. 
104 CHARING CROSS ROAD, LONDON. 


Enquiries by letter receive i: diate att 


NA FORE Ixxxiil 


BROWNING’S 


ASTRONOMICAL TELESCOPES 


os “STUDENT,” with 24-in. O.G. and 2 Eye- 


BROWNING 
pieces, in Pine Cave 5 
BROWNING'S with 3-in. 0. G. and 2 E.P. 
(Pine Case, 15s. extra 5 10 0 
BROWNING'S COLLEGE, with 3- in. O.G. and 3 E.P., 
in Pine Case. 10 O 
BROWNING'S ** PLANET,’ * with 3 in. O.G. and 3 E.P., 
and STARFINDER, in (ase ... 8 10 0 
BROWNINGS UNIVERSITY ” (es “fgured), with 3 in. 
0.G. «od E.P., and Vertical Racked 
Steadying Rod, in Case 10 10 O 
BROWNING’ NEBULZ,” with 3h in. OG. fitted as 
“ University” 15 15 0 
BROWNING OBSERVATORY EQUATORIAL, with 
O.G., on strong Oak Lath Stand . 25 00 
BROWNING'S ZENITH,” cin. Brass Body Alt-acimuth.. 30 0 0 


PRICE LISTS POST FREE. 


JOHN BROWNING, cpticis:, 78 STRAND, LONDON 


ESTABLISHED 176s. 


JENA LABORATORY GLASSWARE. 
T 


BOILING FLASKS, BEAKERS, 
TEST TUBES, TUBING 
FOR PLOSION FURNA CES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
Trave Mark. [ary Analysis. 
SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The in the on sale firms : 


A. & J. SMITH. ‘and 25 JAMES WOOLLEY. “SONS & 
Nicholas Street. Co.» Ltd. ‘Bridge. 
castle on-Ty 
F. BECKER CO. and) BRADY & MARTIN, Ltd, 
eorge, Ltd., Successors), 159 | 
Ba Charles Street. J. W. TOWERS Co., Ltd. 


Lond 
PHILIP HARRIS & Co., Ltd., BAIRD & TATLOCK (London), 


Edmund yo Street, Hatton 


PHILIP HARRIS. Co., Ltd., | SECEER & CO. (W. and J. 

179 Great Street. Ltd., Successers), 33 0 37 

Hatton Wall, "Hatton Garden, E. ed 

A. GALLENKAMP & Co., Ltd., 

ao Sun Street. Finsbury, E.C. 

ester. JORN J. GRIFFIN & SONS, 
FREDK. & Co.,| Ltd., Kingsway, London, W.C 

14 Cross Street. TOWNSON & MERCER, 34 

ORME & CO.,56&58 Granby Row., Camomile Street, E.C. 


“GLASS BLOWING.\ 


ALL KIND3 OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
carried out quickly and correctly at Moderate Charges. 


Any form of Glass Apparatus repaired. 
Demonstrations given here, or at Colleges, &c. 
H. HELM, 66 HATTON GARDE EN Et LONDON. 


Telephone: 2512 H 


REYNOLDS BRANSON, Ltd., | 


14 — 


ACTUAL MAKER of ALL KINDS of X-Ray, Geissler and other Vacuum 
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PHYSICAL APPARATUS 


OUR NEW LIST No. 42N 


DELIVERY 
FROM 
STOCK. 


Iljustrates and describes many of the varied types of PHYS- 
ICAL INSTRUMENTS which we supply. The annexed cut shows 
our DIP CIRCLE for Students’ use. The Instrument is in 
circular brass case with glass back and front, mounted on 
circular base with levelling screws, and has a slow motion 
in azimuth. Needle 10 ems. long delicately pivoted in agate 
centres. Silvered circies divided in degrees. 


Write for above List to— 


The Cambridge Scientific Instrument Co.,Ltd., 


CAMBRIDGE, ENGLAND. 
Awarded 2 Grands Prix at the Milan International Exhibition, 1906. 


ZEISS, JENA. 


BRANCHES :— 
LONDON-29 MARGARET ST., RECENT ST.,W. 


Berlin. Frankforto/M. Hamburg. Vienna. St. Petersburg. 


MICROSCOPES 


Suitable for every 
Class of Scientific and 
Technical Research. 


PHOTO- 
MICROGRAPHIC 


AND 


PROJECTION 
APPARATUS. 


Write for Illustrated Catalogue ‘‘Mn”’ post 
free on application. 


“TECHNICAL” SERIES of PHYSICAL APPARATUS. 


Prof. HARTL’S 
OPTICAL DISC 


POLARISING “APPARATUS, 


covering all the important 
experiments in 


LIGHT. 


De See nd page 338. 

Send for Mild. Descriptive Pamphiet 
(including instructions for working) post 
free from the Sole Agents for U.K. and 
Colonies. 


A. GALLENKAMP & CoO., Ltd., 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


RADIUM ON HIRE. 


(Activity 1,800,000.) 


Lectures and Demonstrations Arranged on 
Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 


Complete with Radium, 2/6 and 7/6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Scintillations. 


Pitchblende Scintilloscopes, ... . 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


F, HARRISON GLEW 
156 Clapham Rd., London, S.W. 
Telephones : 1787 Hop and 3117 Hop. 


PASTORELLI 
& RAPKIN, 


Ltd. 
46 HATTON GARDEN, 
LONDON, E.C. 


ACTUAL MANUFACTURERS 
of all kinds of Meteorological 
Instruments. 


STANDARD 
INSTRUMENTS 


OF ALL KINDS 
(With Kew Certificates if desired). 
Fortin’s Barometers. 
Maximum Thermometers. 
Minimum Thermometers. 
Hygrometers. 
Earth Thermometers. 
Sunshine Recorders. 
Rain Gauges. 
Self-registering Rain Gauges. 
Rain Cauges. 
Self-recording Barometers. 
\ Thermometers. 

Anemometers. &c., &c., &c. 


/HMustrated Price List 
Post Free. 
Established 1750. 
Contractors to H.M. Government 


Telephone : 1981 Holborn. 
Telegrams : Rapkin, London. 
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J. SWIFT & SON, 
w 7 Gold Medals Awarded for Optical Excellence. 


IMPROVED PETROLOGICAL 
MICROSCOPE. 


FOUR EXPERT OPINIONS ON 


BAUSCH & LOMDB’S 


MICRO-OBJECTIVES. 


Fitted with cross-webbed Ocular, Polariser and 
Analyser, Convergent system and Bertrand lens, | 
with adjustment for showing interference figures. 


In Mahogany Cabinet, £12 O O 
Catalogues on application. 


University Optical Works— | 
81 TOTTENHAM COURT ROAD, 


z LONDON. 


THE ALLIANCE FOLDING, 
DRAWING & UNIVERSAL STAND 


(WorLbD's PATENT APPLIED FOR). 
Invaluable for Drawing Office, Studio, 
or Lecture Use. 

Made entirely of metal. Absolutely rigid. 
Immediately and easily adjustable to any 
position from level to vertical (uneven 
floors notwithstanding), and to any height 
from 294 to 48 ins. Cheap and portable, 
packs flat 3 ins. deep. Forms an ideal 
Lantern or Large Camera Stand. 
Stock) Top, 194” X 203” ... £210 O 
Sizes § do., 214” x 264” ... £3 & O 
Descriptive Circular post free. 
Ww. H. HARLING, 
Mathematical, Drawing, and Surveying 
Instrument Manufacturer. 

47 Finsbury Pavement, London, E.C. 
and at Grosvenor Works, Hackney. 
Estd. 1851. De Illustrated Catalogue 

(covering all kinds) Gratis. 


the high-priced objectives made in Europe.” 


Mr. F. SHILLINGTON SCALES, B.A., F.R.M.S. (Microscopical 
Editor of Knowledge and Scientific News), says in the July issue 
of that Journal :— 

NEW OIL IMMERSION OBJECTIVE. 

Messrs. A. E. Staley & Co. have sent me, for examination, a new 
1-16th inch homogeneous Immersion Objective, with a numerical aper- 
ture of 1:3, made by the Bausch & Lomb Optical Co. . . . Of the lens 
under notice I can speak highly. Its definition is excellent. And its 
working distance ample. I have tested it on some difficult spirilla, 
as well as in more theoretical ways, and was much pleased with its 
performance. 


Dr. B. writes: ‘I have taken some pains to test the Bausch & Lomb 
1-r2th Oil Immersion Objective you sent me, against an English Objec- 
tive of same power, but corrected for long tube—the Bausch & Lomb 
is undoubtedly the better lens —it is a very fine specimen indeed, there- 
fore I am keeping it, and enclose bank draft.” 

Dr. D. writes: ‘‘ The colour corrections and resolving power of your 
high-power Objectives are perfect, and compare very favourably with 


Dr. S. writes : “‘ Speaking of your High-Power Objectives 1-1ath Oil 
Immersion. It is extremely perfect in every detail of my tests, and, 
they are very severe, I assure you. If you are yourself a microscopist, 

ou will appreciate that I tell you I counted the dots in ‘ Amphipleura 

ellucida * 1/100,c00th of an inch, quite easily even with green light, 
almost the actual theoretical limit of visibility. It is one of the finest 
Objectives I have ever tested.” 


2/3rds Dry. 1/6th Dry. 1/12th Oil Imm. 1/16th Oil imm. 
Prices: 15/- 30/- 100/- 160/- 


Corrected for 160 m/m Tube Length. 


Write for Illustrated Microscopical Catalogue (84 pp.), 3 Stamps to 
cover postage, to the Sole Representatives of the BAUSCH & LOMB 
OPTICAL CO., for U.K. and Colonies, 


A. E. STALEY & CO., 
Contractors to the British, Indian and Colonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology, 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


DIRECT READING CYMOMETERS. 


DESIGNED BY 
Dr. J. A. FLEMING, F.R.S., 
FOR THE MEASUREMENT OF 


ELECTRIC WAVES, CAPACITIES, INDUCTANCES, &c. 


For full Particulars, Instructions and Prices of New Patterns, apply for List 15. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, 


TYSSEN STREET, DALSTON LONDON, N.E. 
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MACMILLAN & C0.’$ BOOKS FO 


PRACTICAL EXERCISES IN 
CHEMISTRY. a G. C. DONINGTON, M.A. 
Globe 8vo. 2s. 

AN INTRODUC TION to the STUDY 
OF CHEMISTRY. By Prof. W. H. PERKIN, Jr., 
Ph.D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond.). 
Globe 8vo, 2s. 6d. 

A PRIMER OF CHEMISTRY. By 
Sir HENRY E. ROSCOE, F.R.S. Illustrated. With 
Questions. Pott 8vo, Is. 

INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosEpH Lunt, B.Sc. Globe 8vo, 2s. 6d. 

LESSONS in ELEMENTARY CHE.- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
revised. Fceap. 8vo, 45. 6d. 

INORGANIC CHEMISTRY FOR 
ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 

A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Completely revised by Sir H. E. 
Rosco, assisted by Drs. H. G. COLMAN and A. HARDEN. 
8vo. Vol. I. The Non-Metallic Elements. New and 
Revised Edition. 21s. net. Vol. II. The Metals. 315. 6d. 
Vol. III. The Chemistry of the Hydrocarbons and their 
Derivatives, or Organic Chemistry. Parts II., IV., and 
VI., 21s. each. Part III., 18s. 

INTRODUCTORY CHEMISTRY for 
INTERMEDIATE SCHOOLS. By L. M. JONES, 
B.Sc. Globe 8vo, 2s. 

ELEMENTS OF QUANTITATIVE 
ANALYSIS. By G. H. BAILEY, D.Sc., Ph.D. 
Globe 8vo, 4s. 6d. 

TABLES. FOR QUALITATIVE 


CHEMICAL ANALYSIS, ARRANGED FOR THE 
USE OF STUDENTS. By Prof. A. LIVERSIDGE, 
M.A., LL.D., F.R.S. 2nd Edition. Super Royal 8vo, 
4s. 6d. net. 

AN INTRODUCTION TO THE 
SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
MAN JONES, F.I.C., F.C.S., &c. Second Impression. 
Crown 8vo, 6s. 

PRACTICAL INORGANIC CHE-. 
MISTRY. ByG.S.TURPIN, D.Sc. Globe 8vo, 2s. 6d. 


LESSONS IN ORGANIC CHEMIS- 


TRY. By G.S. TURPIN, D.Sc. 2s. 6d. 


A TEXT-BOOK of INORGANIC 


CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


INORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. By Prof. | 
I. REMSEN,. Crown 8vo, 6s. 6d. 


The ELEMENTS of CHEMISTRY. 
By Prof. I. REMSEN. 11th Impression. Feap. 8vo, 2s. 6d. 


COLLEGE TEXT-BOOK of CHE- 
MISTRY. By. Prof. I. REMSEN. Extra Crown 8vo, 
8s. 6d. net. 

A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
With a Preface by Sir H. E. Roscogz, F.R.S. Eighth 
Edition. Globe 8vo, 2s. 6d. Questions, 3s. 

MACMILLAN AND 
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R STUDENTS OF CHEMISTRY. 


PRACTICAL CHEMISTRY. By R. 
ABEGG and W. HERZ. Translated by H. T. CAL 
VERT, B.Sc. Crown 8vo, 6s. 

THEORETICAL CHEMISTRY from 
THE STANDPOINT OF AVOGADRO’S RULE ANI) 
THERMODYNAMICS. By Prof. WALTER NERNST, 
Ph.D. 8vo. 15s. net. 

The PRINCIPLES ot INORGANIC 
CHEMISTRY. By Prof. WILHELM OSTWALD, Ph.D. 
Translated by ALEX. FINDLAY, M.A., Ph.D., D.Sc. 
Second Edition. 8vo. 18s. net. 

PRACTICAL ORGANIC CHE. 
MISTRY FOR ADVANCED STUDENTS. By 
Prof. JULIUS B. COHEN, Ph.D. Globe 8vo, 3s. 6d. 

THEORETICAL ORGANIC CHE. 
MISTRY. By Prof. JULIUS B. COHEN, Ph. D. GI. 8vo,6:. 


AN EXPERIMENTAL STUDY OF 
GASES. By Prof. M. W. TRAVERS. 8vo, Ios. net. 

THE GASES of the ATMOSPHERE. 
W. RAMSAY, F.R.S. Third Edition. Extra 

rown 8vo, 6s. net. 

A DICTIONARY OF CHEMICAL 
SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 

PRINCIPLES OF INORGANIC 
CHEMISTRY. By HARRY C. JONES, Associate 
Professor of Physical Chemistry in the Johns Hopkins 
University. 8vo. 17s. net. 

ELEMENTS OF PHYSICAL CHE. 
MISTRY. By Prof. HARRY C. JONES. 8vo. 17s. net. 


ELEMENTS of INORGANIC CHE. 
MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 67. 


CHEMISTRY OF THE PROTEIDS. 
By GUSTAV MANN, M.D. (Edin.), B.Sc. (Oxon.). 
8vo. 15s. net. 

The SCI ENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By Prof. WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 


MANUAL of PHYSICO-CHEMICAL 


MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 


INTRODUCTION TO PHYSICAL 
CHEMISTRY. By Prof. JAMES WALKER, D.Sc.. 
Ph.D., F.R.S. Third Edition. 8vo, ros. net. 


CHEMICAL TECHNOLOGY AND 


ANALYSIS OF OILS, FATS, AND WAXES. By Dr. |. 
LEWKOWITSCH, M.A., F.1.C., &c. In Two Volumes. 
With 88 Illustrations and numerous Tables. Third Edition. 
Entirely Rewritten and Enlarged. Medium 8vo, 36s. net. 


LABORATORY COMPANION TO 


FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH, M.A., F.I.C. 8vo, 6s. net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. Founded on 
the German of Drs. G. SCHULTZ and P. JULIUS 
Second Edition. Revised throughout, and greatly en- 
larged. By Prof. ARTHUR G. GREEN, F.I.C., F.C.S 
Royal 8vo, 215. net. 


A HISTORY OF CHEMISTRY 


FROM EARLIEST TIMES TO THE PRESFNT 


DAY. By Prof. ERNST VON MEYER, Ph.D. Trans- 
lated by GEORGE McGOWAN, Ph.D. Third Edition. 
8vo, 17s. net. 


CO., LTD., LONDON.. 
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NEW GRYSTAL MODELS. 


Our New Catalogue, XIX., with many illustrations, 
has just come out (post free on application), 


Of its contents we point out the following: 

. New Collection of 416 Crystal-models of wood, containing all 
the —- forms and combinations represented by illustrations in the 
qth ed. of the Prof. P. Groth 
(1905) at Munich 10 0 

2, Large Collection of 916 Crystal -mode ‘of wood to illustrate 
the crystal forms of the minerals, by Prof. C. Hintze at Breslau. 
£90 0 0 

. New Model to demonstrate that the plane angles of the regular 
lodecahedron are equal to the edges of ag octahedron ; constructed 
by Prof. C. Hintze (Breslau) ... £1 10 O 

. New Collection of 8 Trig I-Glass- del of Caleite, with 
the crystallographic axes according to Bravai. (Weiss) and with the 
axes according to Miller, constructed by Prof. J. meee ey | at 
Wiirzburg .. - £1 15 0 

. New Collection ‘of 450 Crystal-models of pasteboard, sys- 
tematically arranged according to the 3 classes of gears, by 
Prof. K. Vrba at Prague ei 48 00 

. The Planes of Symmetry, 5 medels constructed by Prof. K. Vrba 
at Prague ... £5 15 0 

7. The Optical Wave Surfaces, 4 wire- nnd constructed, b 
Prof. K. Vrba at Prague .. £6 3 

. The Optical Indicatrix, 3 by Prof. K. 4, at 
Prague #2 50 

. The Sciodromes, 5 coloured plaster: -mode's s constructed by Prof. F. 
Becke at Vienna ... £5 00 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


WATKINS & DONCASTER. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Col yo 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND sxins. 
SP ALITY.—Objects for Nature Study, Drawing 
__Glasses, &c. 
Birds, Mammals, oe.. Preserved and Mounted by First-class 
Workmen true to Nature 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
om CATALOGUE (102 pp.) POST FREE. 


CLARKE & PAGE, Specialists in Microscopy, 


104 LEADENHALL STREET, LONDON. 
STUDENTS’ MICROSCOPE (New Model). 
4 Powers, Eyepieces, Polariscope, Spot Lens, Live Box, Stage Forceps, &c., 
complete, £4 7s. 6d. 

MARINE SLIDES.—Zoophytes fully expanded as in life, our own pre- 
paration ; beautiful mounts of Meduse@, Mollusca, &c.; Phyllirrhoe 
with entire anatomy visible ; Insect parts without pressure. 

Stock of 20,000, all branches. 

New Catalogue, also Second-hand *. ~ of Stands and 
Accessories, Now Ready, free. 


Colleetions and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
In Polished Deal Boxes. 
Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval, 


Cabinets, Geologists’ H s, Card Trays, Glass-Capped Boxes, 
Models. of Crystals, ‘and other Apparatus for Geologists, &c. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


HIGH-GRADE BALANCE FOR SALE. 


Short Beam, Bunge system. Quick weighing. Agate Knife Edges and 
Planes. Maximum load 50 grammes in each pan, and, when thus loaded 
sensitive to the tenth a of a milligramme. Beam and Stirru shaped 
Suspenders fitted with Comp Ar Beam thic ly gilt. 
Rider apparatus of latest improved pattern. The whole mounted in 
mahogany case, with glass doors on all sides. Complete, with full set of 
Weights and Accessories. Cost about £15. In new condition, £8 15s. 


Clarkson’s Second-Hand Optical Mart, 338 High Holborn, London. 
(Opposite Gray's Inn Road.) 
INSTRUMENTS BOUGHT. 


H. K. LEWIS, 
SCIENTIFIC BOOKSELLER. 


All books advertised and reviewed in NATURE are supplied 
at lowest cash prices. 

Orders by post promptly dispatched. 

136 GOWER STREET, 


| Ascidia, Salpa (preserved), 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amcepa, Arcella, Actinospbzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Meiicerta, and many 
other specimens of Pond Life. Price 15. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved) ; Leptoplana; Lineus, Amphiporus, 
Nereis, Aph Lanice, Terebella ; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor. 


SUBSCRIPTIONS TO ‘“* NATURE. | 
& s. £5. d. 
Half-yearly Half-yearly 
Quarterly 


110 6 | 
ors 6 | 
Bo 


om 6 


o 7 6 


Nature should be addressed to the Publishers; 
The telegraphic address of NATURE is ‘‘ PHUSIS,” 


Editorial 
LONDON. 


CHARGES FOR ADVERTISEMENTS. 
45. a. 4s. d. 
*Three Lines in Column. - o 2 6 Quarter Page, or Half 
ne Sixteenth Page, or Eight’ 10 o a 
ne Eighth Page, or Quarter Halfa Page, staal 3 5 
Col umn 018 6 Whole Page . 6 


* The first line being in heavy type is charged for as Pee Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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PRECISION 
VOLT avo AMPERE METERS 


for Laboratory use. 


Accurate—Convenient— Portable. 
Thousands in use. 


H@ Illustrated List of Electrical Measuring Instruments free. 


Contractors to the Admiralty, War, India, & Colonial Offices,&c. 


Tue ADIATHERMAL 
MUFFLE FURNACE 


(CUNYNGHAME’S PATENT). - 


The best Furnace for Enamellers ; no chimneys needed, can 
be used on table or bench in any ordinary room, and radiates 
very little heat when the interior is red-hot. 


Size of Muffle, 33” x 7”, with gas burner £6 30 
” ” 4?” x 10}” ” ” £6 is o 


SOLE AGENTS: 


TOWNSON & MERCER, 
34 CAMOMILE ST., LONDON, E.C. 


THE “FLOW” EXTRACTORS 


(PROVISION AL PATENT). 
< ) 


| 
| 
| 


m 


A 


“THESE Simple Extractors are 
much more effective than 


Soxhlets for many purposes, as the Z 
substance is kept covered by the 
solvent in use and a flow of clean H 
solvent is continuously moving 
directly throvgh the substance, 

A 

Price—A, 7/= doz. ; B, 8/6 doz. 


C, Complete apparatus, with Condenser 


(Burgess’s Patent), all stoppered together, 12/6. Cc 


whereby the extraction is: greatly 
facilitated. 


Sole Makers— 


Cc. E. MULLER, ORME & CO., Ltd., 


Scientific Glass Blowers and Manufacturers of 
Chemical and Physical Apparatus, 


148 HIGH HOLBORN, LONDON, W.C. 


(Contractors To H.M. GovERNMENT. 


Frontec by KichHAk» CLay anp Sons, Limirep, at 7 & 8 bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLA" 
ann Co., Limirep, at St. Martin’s Street, London, W.C., and THe MacmILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, December 27, 1) 


ANEW PRISM BINOCULAR 


THE STEREOSCOPIC COMPANY’S NEW 
“PRISMA” BINOCULAR is undoubtedly 
the finest glass ever produced, and has 
approximately double the illumination of 
other glasses of equal magnification. 


The ideal 
Field Glass | 
for Natural 
History and 
Astronomical 
| Observations. 


PRISMS CAN BE CLEANED BY THE USER. 


Write for Catalogue No. 12B, Free from 
THE 


LONDON STEREOSCOPIC COMPANY, 


106 & 108 RECENT ST., W., or 54 CHEAPSIDE, 


LONDON, E.cC. 
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THURSDAY, JANUARY 3, 1907_ 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts” the mind which builds for aye. ~~ Worpswortn. 


“NIV. OF MiCtt 
19 1907 


[Price SIXPENCE 


Registered « asa at the General Post 


{All Rights are Reserved. 


puv 
Alpjdva suwinjoo Aeuow dn sppy 


Instantly effects the addition of £ s. d. 
Repays its cost in a few days. 
Perfectly simple in working. 


NEWTON & CO., Opticians to the King, 
38 FLEET STREET, LONDON. 


HANDATLAS DER ENTWICKELUNCSCESCHICHTE 


VERLAG VON GUSTAV FISCHER IN JENA. 


Soeben erschienen : 


DAS CEREBELLUM DER SAUCETIERE. 


Eine vergleichend-anatomische Untersuchung von Professor Dr. 
S BOLK, Amsterdam. 
Mit 3 Tafeln und 183 Textfiguren. Preis: 15 Mark. 


DES MENSCHEN. 


Von Dr. JULIUS KOLLMANN, Professor a. d. Univ. Basel. Erster 
Teil: Progenie, Blastogenie, ’Adnexa embryonis, Forma externa 
embryonum, Embryologia ossium, Embryologia musculorum. 

Mit 340 zum teil mehrfarbigen Abbildungen und einem kurzgefassten 
erlauternden Texte. Preis: 13 Mark, geb. 15 Mark. 


EINFUHRUNG IN DIE VERCLEICHENDE ANATOMIE 
DER WIRBELTIERE. 


| Fiir Studierende bearbeitet von Dr. ROBERT WIEDERSHEIM, 
o. 6. Professor a. d. Universitat Freiburg. 
Mit 1 lithogr. Tafel und 334 Textabbildungen in 607 Einzeldarstell- 
ungen. Preis: 11 Mark, geb. 12 Mark so Pf. 


THE NEW 


“LONDON” 


MICROSCOPE. 


Case, 


£5 12s. 6d. 


Nose-piece, 9/- extra. 


es R. & J. BECK, Ltd., 
68 CORNHILL, 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. 


Giving continuous 
records on Charts 
which only require 
changing once a 
week. invaluable 
to invalids and 
others who are 
awe unable to take 
daily readings of 
the ordinary 
instruments, 


In handsome polished or waxed frame, with bevelled plate glass 
on all sides and top, and fitted with drawer for keeping 
the charts. 

VERY SUITABLE FOR PRESENTATION. 


Illustrated Price List of Self-Recordin Botagreioaion! 
Instruments Post Free to all parts of the World 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 


GENEKAL LIRRAKY, 


» THE BRITISH CALCULATOR. 
£210 
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SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, S.W. 


>>The Day College Courses consist of 30 hours per week, and are in 
ee me for London University degrees of B.Sc. in Mechanical and 
lectrical Engineering, in Chemistry, Physics, and Natural Science. 
Session Fee, 
The Evening Classes consist of similar courses at much reduced rates. 
The Technical Day Courses are arranged to extend over 3 years and pre- 
pare for Engineering, Electrical, Chemical, and Metallurgical professions. 
Skinner, M.A. 
Mathematics and Physics . W. H. Ecctss, 
|: . Lownps, B.Sc., Ph.D. 
(x C. Crocker, M.A. 
F. Low B.Sc. 


Chemistry H. 
W. 
W. E. 
Botany ... 


Geology 


*A. J. F. LS. 
Zoology 


. B. Fantuam, B.Sc., A.R.C.S. 
W. F. Putten, Wh. Sc. 
*A. Mackiow 
H. AuGutig. 
*A. J. Makower, B.A. 
Electrical Engineering -{ U. A. Oscuwa_p, B.A. 
*B. H. Morpny. 
*Recognised Teacher of the University of London. 
Full gegen from the SECRETARY, post free, 4d.; at the Office, 
price 


LONDON MATRICULATION. 


MORNING, 


Engineering 


AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


f Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 


Prospectus may be had post free from the VICE-PRINCIPAL, 
University Tutorial College, 32 Red Lion Square, Holborn, 
W.C. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 


i The following special courses of instruction will be given during the 
Lent and Summer Terms, 1907 :-— 
TECHNICAL GAS ANALYSIS. 
By Cuarves A. Keane, M.Sc., Ph.D., F.I.C. 

A course of senate work suited to the requirements of those engaged 
in chemical and metallurgical industries. Monday evenings, 7 to 10 p.m., 
commencing Monday, /anuary 14, 1907. 

RADIO-ACTIVITY AND CONDUCTION IN GASES. 
By R. S. Wittows, M.A., D.Sc. 

A course of ten lectures, fully illustrated "by experiments, intended 
for those who havea knowledge of general physics and who desire to become 
acquainted with the recent advances in this branch of science. Friday 
evenings, 8 to 9 p.m., commencing Friday, January 18, 1907. 

PHYSICAL CHEMISTRY. 
By G. Senter, B.Sc., Ph.D. 

A course of ten lectures and demonstrations, with opportunity for 
laboratory work, arranged for those engaged in chemical and electrical 
industries who desire to obtain a knowledge of the modern developments 
of Physical Chemistry, and for London University candidates. onday 
evenings, p.m., commencing Monday, April 8, 1907. 

Detaile: aot ay of the courses may be had upon application. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


TUITION BY CORRESPONDENCE 


(Residence abroad no impediment). 
For MATRICULATION, B.A., B.Sc., RESPONSIONS, SCHOLAR- 
SHIPS, and PROFESSIONAL PRELIMINARIES. 

Tuition in Latin, Greek, French, German, Italian, Spanish, Math 
Mechanics, Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. 

The staff includes graduates of Oxford, Cambridge, London, and Royal 
Universities. 

Address Mr. J. CHarLEsTon, B.A., Burlington Correspondence Coll 
Clapham Common, London, S. Ww. ™ 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 


McKenzig, Ph.D., D.Sc., 


H. Wren, Ph.D., B.A., B.Sc. 
{ALBERT GrirFitus, D.Sc. 
D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
E. H. Smart, M.A. 
C. V. Coatss, M.A. 
V. H. Bracxman, M.A. 

4H. W. Untuank, B.A., B.Sc. 
Geolo & Mineralogy .. J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 

RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, and Italian Classes. 
EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction. Theoretical) Mechanics, Applied 

Mechanics and Mechanism, Land and Quantity Surveying. 
Calendar 3d. (post free 5d.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THE LONDON CHAMBER OF COMMERCE. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 
(Near Moorgate and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classe: 
are also held in all C ial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, LONDON, W. 


The LENT TERM begins on THURSDAY, JANUARY 17, &c. 

The College provides instruction for Students preparing for the Univer- 
sity of London Degrees in Arts, Science, and Preliminary Medicine ; also 
instruction in subjects of General Education. 

Entrance Scholarships. 
partment for Teachers, a Hygiene Department, 


Physics .. 
Mathematics 


Botany 
Zoology .. 


There is a Training 
and an Art School. 

Students can reside in the College. 

Full information on application to the PRINCIPAL. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


(Recognised by the Cambridge Syndicate.) 
Students are admitted to the Training Course in October and January. 
The Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge. 
For information as to Entrance Forms, Scholarships, &c., apply to 
Tue Heap or THe Traininc DEPARTMENT. 


CITY AND COUNTY BOROUGH OF 
BELFAST. 
‘MUNICIPAL TECHNICAL INSTITUTE, 

The LIBRARY and TECHNICAL INSTRUCTION COMMITTEE 
invite APPLICATIONS for the following positions :— 

Engineering Department. Salary, rec annu 

(4) ENGINEER NG WORKSHOP fet CTOR. Salary, £150 

per annum. 

Particulars of the duties and conditions of appointment, and forms of 
application, may be obtained, either personally or by letter, at the Ofiice 
of the Municipal Technical Institute, Belfast. 

Applications, on the special form provided for the purpose, must be 
— % with the undersigned, not later than noon on Tuesday, January 55, 


*xpplications should be accompanied by copies of three recent te-ti- 
monials (original testimonials must not be sent). 
Canvassing will be a disqualification. 


FRAS. C. FORTH, Assoc.R.C.Sc.I., Principal. 
Municipal Technical Institute, Belfast. 
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INTERNATIONAL SEISMOLOGICAL 
ASSOCIATION. 


The Permanent Commission of the International Seismological A 
cion has resolved to hold a competition for the construction of a seismometer 
,ecording the movements of the soil during earthquakes which have their 
vrigin near the place of observation. 

The instrument must satisfy the following conditions :— 

1. It must be able to register both horizontal and vertical movements. 

2. It must be of simple construction. The record must give a magnifi- 
_ation of not less thap 40 to 50 times. 

3. The selling price of the instrument, with the registering apparatus, 
:iust be as low as possible (£15 approximately). 

Four prizes are offered, having the respective values of tooo Marks, 

»0 M., 560 M., and 300 M. (approximately £50, £35, £25 and £15). 

The instruments must be sent at the expense and risk of the competitors 
t» the Vice-President of the Association, Dr. J. P. van per Stok, De 

ilt, Netherlands, before September 1, 1907, and are to be exhibited at the 
ceneral meeting of the Association which will be held at the Hague during 
the month of September. 

The efficiency of the instrument will be investigated at the Central 
Bureau, Strassburg, and the awards will be determined by a jury composed 
of five seismologists chosen by the Permanent Commission. The results 
will be announced at Easter, 1908. 

For further particulars apply to Professor G. GerLAND, Director of the 
Central Bureau, Strassburg i. E. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
SALTERS’ COMPANY’S RESEARCH FELLOWSHIP. 


The Research Fellowship founded by the Salters’ Company for the 
encouragement of Higher Research in Chemistry in its relation to Manu- 
factures tenable at the CITY AND GUILDS’ CENTRAL TECHNICAL 
COLLEGE being now vacant, the Executive Committee of the Institute 
are prepared to receive applications from candidates. The grant made by 
the Company to the Institute for this purpose is £150 a year. Copies of 
the scheme under which the Fellowship is awarded may be had from the 
Honorary Secretary of the on and Guilds of London Institute, Gresham 


College, Basinghall Street, 4 
JOHN WATNEY, Honorary Secretary. 


EAST LONDON COLLEGE, 
MILE END ROAD, E. 

(Close to Stepney Green Station, District Railway, and Globe Road, G.E.R.) 

NEW TERM commences JANUARY 7. 


a (Pass and Honour) for London B.A., B.Sc., and B.Sc. (Engin- 
eering). 

Technical Courses in Chemistry and Engineering. 

Fee, Three-and-a-Half Guineas a Term. 


Classics... iia ° F. R. Earp, M.A. 
English... en ons ove Kate WarRREN. 
History... T. Seccomse, M.A. 
French ... ow Mina Paouter. 
German on eco Constance B. Low, B.A. 
Mathematics ... J. L. S. Hatton, M.A. 
Physics... ind C. H. Lugs, F.R.S. 
Chemistry... J. T. Hewitt, D.Sc. 
Botany ... H. Brackman, M.A. 
Engineering ... one .. D. A. Low, M.I.M.E. 
Electrical Engineering J. T. Morrts, M.1.E.E. 

Preparatory Class for boys of 15 years of age. 

Calendar on application to the REGISTRAR, or 


J. L. S. HATTON, M.A., Director of Studies. 


GOVERNMENT GRANT TO DEFRAY 
THE EXPENSES OF SCIENTIFIC INVESTIGATIONS. 
Applications for the year 1907 must be received at the Offices of the 
Royal Society not later than January 31 next, and must be made upon 
printed forms to be obtained from the CLerk To THE GOVERNMENT 
Grant CoMMITTEE, 

Royal Society, Burlington House, 
London, W. 


CARNEGIE 
RESEARCH SCHOLARSHIPS. 


The Council of the Iron and Steel Institute will shortly proceed to award 
Ressanch Scholarships founded by Mr. Andrew Carnegie. 


BOROUGH OF WIDNES. 
MUNICIPAL DAY SECONDARY AND TECHNICAL 
SCHOO 


Wanted, an experienced ASSISTANT MASTER, well qualified in 
some or all of the following subjects :—Pure and Applied Mathematics, 
Machine Construction, Steam. Applicants must be graduates of a British 
University or possess equivalent qualifications. Salary in accordance with 
the Lancashire County Council scale. Previous experience recognised 
in fixing initial salary. The appointment is subject to the approval of the 
Lancashire Education Committee. For form of application, which must 
be returned not later than January 21, and scale of salaries send stamped 
foolscap envelope to the undersigned. 

H. S. OPPENHEIM, 


Town Hall, Widnes, Town Clerk. 
December 28, 1906. 


COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 
EDUCATION DEPARTMENT. 
NORMANTON SECONDARY SCHOOL. 

The West Riding Education Committee require the services of an 
ASSISTANT MISTRESs to teach principally English Language and 

Literature and History. Salary, £100 per annum. 

Applications must be made on Forms to be obtained from the Education 
Department (Secondary), County Hall, Wakefield, where they must be 
returned not later than January 16, 1906. 

Copies of not more than three recent testimonials must be sent with the 
Application. 

Canvassing will be a disqualification. 


MILLPORT 
MARINE BIOLOGICAL STATION. 


‘The Director invites applications for the appointment of DIRECTOR'S 
SECRETARY which is now vacant. Preference will be given to a 
trustworthy LADY CLERK with good office experience, some know- 
ledge of languages and a taste for Natural History; and the term 
of engagement will depend upon the qualifications of the selected 


,» who must be under 35 years of age, must apply before 
February 28 on special forms to be obtained from BennetT i. BrovuGu, 
Secretary, Iron and Steel Institute, 28 Victoria Street, London, S.W. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—January (1907) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schools 
should apply at once, giving full details as to qualifications, &c., to 
Messrs. GrirriTHs, SMITH, Poweit & Smitu, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, London. Immediate notice of all 
the best vacancies will be sent. 


THE UNIVERSITY OF LEEDS. 
FACULTIES OF ARTS (including LAW), SCIENCE, and 
TECHNOLOGY. 

The SECOND TERM begins on WEDNESDAY, JANUARY 9. 
New entries will be taken for most of the classes. Prospectus free from 
the Recistrar. Lyddon Hall is licensed for the residence of students. 


WANTED. 


Science, Mathematical, & Engineering Tutors 
for Public, Secondary, County, Grammar and Private Schools. 
Salaries, £350 to £150. Also a number of Juniors for small Schools. 
For Vacant Masterships England and Abroad. List of Appointments 
sent to all Candid No Preliminary Fee. 

ORELLANA & CO.7 
can guarantee each candidate with good references an appointment. 
EstTp. OVER 50 YEARS. 


80 WIGMORE STREET, LONDON, W. 
UNIVERSITY COLLEGE, LONDON.— 


An Assistant Lecturer is wanted in the Department of Applied Mathe- 
matics to commence work at once. He will be required to give his 
whole time to the teaching and research work of the Department.— 
Apply to Prof. Kart Pearson, F.R.S. 


Gentleman (35) with five years’ experience as 
manager of large firm of Scientific Apparatus Manufacturers is open 
to accept a similar post or an engagement in large laboratory where a 
knowledge of Continental buying is essential.—ApvirTiser, 18a Car- 
penter’s Road, Lowells, Birmingham. 


candidate. 


All communications to be addressed to THz Director, Marine Station, 
Millport, N.B. 


THE UNIVERSITY OF SHEFFIELD. 
P The Council of the University of Sheffield invites applications for the 
CHAIR OF PATHOLOGY, to be sent in not later than January 31, 1907. 
“articulars may be obtained from the DEAN OF THE MEDICAL FACULTY. 

W. M. GIBBONS, Registrar. 
December 18, 1906. 


Good Mechanic(B.Sc. Honours Engineering, 
London) seeks employment. Wages, £3. Experimental or pioneer 
work preferred.—‘‘ H.,” *‘ Elmcote,” Northwood, Thanet. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 


—W. & G. Fovze, 135 Charing Cross Road, London, W.C. 
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Pulsometer 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


Price from 


24:5: 0. 


LONDUN OFFICES: 61 & 63 QUEEN VICTORIA STREET, £.C.° 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Registered Design No, 420,297.) 

This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known “‘ Fortin" 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘or inch and ‘1 millimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 
a “Standard” in Colleges and Schools, private Observa- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated 


or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 

Nature says:—‘‘ Provides an accurate instru- 
ment at a moderate cost.” 

FULL SIZE STANDARD BAROMETER of 
same design, bore o’5” diameter, inches and millimeter 
scales, verniers reading to o’002 inch and o’1 m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, &7 10 O 


Sole Manufacturers and Proprietors of the Regd. Design: 


PASTORELLI & RAPKIN, Ltd., 


46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOCICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 150 years. 
Telegrams: Rapkin, London. Telephone: 1981 Holborn. 


O@ ILLUSTRATED PRICE LIST POST FREE. 


REYNOLDS & BRANSON, Ltd. 
Indispensable 
Apparatus 
for Lecturers. 


Stroud & Rendell Science Lantern devised for the projection of 
lantern slides and apparatus in a vertical cr horizontal position. Price, 
with superior compound objective, 6, 9, or 12” focus, and achromatic 
objective for vertical projection, 6, 9, 12, 15 or 20” focus, prism with 
silvered face, lime-light burner, complete in travelling case £715 O 

Ditto with Nernst electric lamp, 1000 candle power ... oe aie 3 4 


This Apparatus is most convenient where a number 
of slides have to be made from drawings, photo- 
graphs, book illustra- 
tions, &c. It is fitted 
with graduated scales, 
which enable an oper- 
ator, without 
calculation 
or focussing 
on the 
screen, to 
quickly obtain a negative of lantern size, 3} x 3} inches. By a simple 
method of adjustment, the object, which is kept in position by an adjustable 
holder, can be quickly and accurately centred and focussed, the slides thus 
being made with great rapidity and precision. 
Price, with Adjustable Book Holder (without lens) ... — 6 OF 
itto ditto with superior Rectilinear Lens ... ~- £8.10 0 
Extras, Fitted with carrier frames to slide in front of illuminating box, 
for negatives 3} x 4} in., 64 x 4} in., and 8} x 6} in., with reflector 


for making lantern slides by reduction oe ove oo. £1 
The above may be obtained from any Dealer, or from the only authorised 
makers, 


14 COMMERCIAE STREET, LEEDS. 


HUXLEY 
TUBE FURNACE. 


For use with Criffin’s Radial Burner, 


This furnace has been designed more 
especially for the combustion of carbon 
in iron and steel analyses, but it is quite 
suitable for ordinary organic work. The 
furnace is so constructed that four com- 
bustions may be done at one time. 
The tubes are enclosed in 
a cylindrical fireclay muffle, 
thus ensuring uniformity of 
heating and obviating any risk of 
fracture. 
Furnace complete with Burner, Chimney 
and Muffle, 


£3126 


Write for Descriptive Circular. 
JOHN J. GRIFFIN & SONS, LTD., 
KINGSWAY, 

LONDON, W.C. 
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For 
Full Description 
see 
Illustrated List 
(“A”) 
of Spectroscopes 
and 
Spectroscopic 
Apparatus, 
Gratis 
on application. 


Telegraphic Address Sphericity, London.” 


NEW MODEL SPECTROGRAPH 


(**BAR” form) 
Object Glasses 2 ins. clear aperture and 26 ins. focal length. 


ADAWE HILGER, Lr. 


75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. 


LOUIS EXHIBITION, 1904. 


Telephone: No, 1687 North. 


A NEw 


CATALOGUE OF PHYSICAL APPARATUS. 


OUR NEW LIST No. 42 N, illustrates and describes many of the 
varied types of PHYSICAL INSTRUMENTS we supply. Sub- | 


joined is an illustration of our TELESCOPE AND SCALE. This 


is fully — Scale can be set horizontally or vertically. 
elescope has 25 m/m. achromatic Objective. 


Price, with Iron Stand on . 8317 6 
IMMEDIATE DELIVERY. 

Price, with Brass Stand ... #42 26 
Above List sent free © on demand. 


he Cambridge Scientific Instrument Co., Ltd., 


fo smojjay puv ‘xabajjog 02 Swaay jojoadg 


CAMBRIDGE, ENGLAND. 


‘(peainbed yoryM 9783s) LSOd SANDOTIVLVI 


JAMES J. HICKS, 


10, HATTON GARDEN, LONDON, oa? 
wees OF ALL KINDS OF STARDARD METEOROLOGICAL INSTRUMENTS 
ria! per meters of er, 


STARDARD THERMOMETER. Ont Frame, Tube divided on Stem, 
figured ov Opal Glass scale. 


MALIBUB THERBOBETER, Black Build Vacuo, on 


As used at all the Mereore Togrcal 
the Colones and 


STANDARD BAROMETER, diasieter of Tube, 05 in., on Mahogany Board. - 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 
THERMOMETERS for STUDENT WORK as specially produced for the Laboratories 


CAMPBELL-STOKES 
SUNSHINE RECORDER, 
With Curtis's Improvements, 
as supplied to the Meteorological 
Office for thew Standasd 
Pattern and fited on 


National Antarcie 
Expediuoe, 


AWARDED NINE MEDALS PARIS EXHIBITION, 1900. 


of the Royal College of Science and City and Guilds Institute. 


i 
n 
| 
| 
| 
owen” Yor Eange Findere veed by the War Hog 
HOLDER OF THE LARGEST STOCK OF CLINICAL THERMOMETERS Is THE WORLD 
STANDARD WAXINUN THERMOMETER, Frame, Tube ov Stem 
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SCIENTIFIC 
INSTRUMENTS, 


PURE CHEMICALS 
Standley Belcher & Mason, Ltd., 


LUDGATE HILL, BIRMINGHAM. 
Telephone No. : 3825. 


Telegraphic Address : 
“LABORATORY, BIRMINGHAM.” 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 
FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on application. 

Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


SECOND-HAND TELESCOPES. 
5 in. Dallmeyer, Equatorial Mount by Cooke, £65. 4 in. Cooke, 
Equatorial, Garden Stand and Iron Column, £50. 3 in. Student, with 
Finder, 2 Eyepieces, Table and Garden Stands, £6 10s. 
SECOND-HAND MICROSCOPES. 
Baker’s Nelson No. 2, complete with accessories, £16. Watson’s 
Edinburgh H. Bacteriological Outfit, £16 10s. Swift’s Bacteriological, 
best pattern, complete, £14 10s. 
STANDARD BAROMETER by Pastorelli & Rapkin. Perfect 
order, £5. Many others, ali kinds. New Lists on Application. 
A. CLARESON & CoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £30,000,000. 


BIRKBECK BANK 


EsTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
93 PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


PLATINUM.—£5 17s. 6d. per oz. troy given 
for old crucibles, apparatus, foil, &c.—R. OLPHERT, Jeweller, 19 Elm 
Grove Parade, Barnes, S.W. Bankers : London, City and Midland 
(Barnes Branch). 


Can Radium-containing preparations be 
supplied in sufficient quantities and at sufficiently moderate prices to 
be generally available? A reply to this question is contained in a 
circular which may be had free o! | applying to THe RapitEe 
Company, 190 Vauxhall Bridge Road, London, S.W. 


ASTRONOMICAL CLOCKS, 
7 SIDEREAL OR MEAN TIME CLOCKS FOR OBSERVATORIES, £21 & upwaros. 


Nature says: ‘Messrs. E. Dent & Co. have lately 
introduced a new astronomical clock which should find its 
way into many observatories where an accurate instru- 
ment is required at a moderate cost. For thesum of £21 
they supply a clock witha 10-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum in a solid ma- 
hogany case ; and after examining the instrument we have 
| eo badhetinn in pronouncing it a marvel of cheapness.” 


E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 
Makers of the Great Westminster Clock, Big Ben. Makers of the 

‘tandard Cl 


Princ’ 

Observatories throughout the World. 
Only Addresses— 


61 STRAND, 
And 4 ROYAL EXCHANGE, LONDON. 


ON SALE. 


Astronomical Telescope by WRAY, 44 in. clear aperture, Cradle 
Support Tripod, Finder, £32, ANOTHER, by SoLomons, 3} in., mag- 
nidecntly made throughout. Two Steadying Telescopic Rods to big end, 
One Racking Steadying Rod to Eyepiece, Slow Motion, Tripod, will 
respond to most rigid test, £19. Chemical Balance, Agate Bearings, 
just overhauled by OgrTLiNnG, load tco, sensitive yy milligramme, cost 
£16, price £5 10s. Zeiss’ Prismatic Binocular, Sling-Case, £5. 
Chronometer by Arnotp, £5. Transit Instrument by TroucnTon 
& Simms, Circular Stand in Brass, Adjusting Screws, Striding Level, 
£6 10s. Miner’s Level, complete as new, cost £24, price £7. Port- 
able Microscope in Case, by Beck, £2. Society of Arts Microscope, 


complete in Case, £1 10s. 


JOHN LACKLAND, 30 Blackfriars St., Salford, Manchester. 


T. M. F. TAMBLYN -WATTS, 


Scientific Apparatus 
Maker. 


LISTS POST FREE. 
SETTLE, YORKS. 


FOSSIL PLANTS FROM THE COAL-MEASURES. 


THE LOMAX PALAZOBOTANICAL COMPANY, Lrp., 
Supply Microscopical and other preparations of 


COAL-MEASURE PLANTS with STRUCTURE PRESERVED 


Special Sets of these indispensable objects 
to meet the requirements of Schools and Colleges. Apply to MANAGER, 
65 Starrcliffe Street, Great Lever, Bolton. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of Cones on application. The Can- 
bridge Type-writine Agency, to Duke Street, Adelphi. W.C. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 


Annual Subscription, 5s. Post Freeto any Address. 
Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London : SIMPKIN,MARSHALL, HAMILTON, KENT & CO., Ltu. 


SCIENTIFIC ~WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of ‘‘Nature” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 
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FLATTERS & GARNETT 


48 DEANSGATE, MANCHESTER, 


MAKERS OF 
Microscopical Slides. 
Lantern Slides, from stock or to 
order. 
Storage Cabinets for Slides. 
Nature Study Appliances. 
NEW SERIES OF SLIDES AND SPECIMENS OF 
BRITISH FOREST TREES. 


| Send 
for 
Catalogues. 


Laboratories : 16-20 Church Road, Longsight, Manchester. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Workmen true to Nature. 

All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 

o@ CATALOGUE (102 pp.) POST FREE. 


SAVAGE CURIOSITIES. 
_ ETHNOGRAPHICAL SPECIMENS. 


Stock of over 10,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical Instruments, &c., &c., used by all the Races of 
Mankind, for sale at very low prices. All objects guaranteed genuine. 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for ‘Chemistry Students and Technical Schools. 
Single Crystals ‘and Teaching Specimens in Great Variety. 
RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 18. per Series; 
adapted for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleoch , Chara, Sexual Organs and yng in the 
Rhodophycez ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


MINERALS. 


; Some Recent Additions to Stock. 
From Cornwall: BOURNONITE, TETRAHEDRITE, PHARMACOSIDERITE, 
SCORODITE 


From Japan: FINE TOPAZ and ORTHOCLASE CRYSTALS. 


Specimens sent for Selection, 


Cabinets, Geologists’ Hammers and Chisels, Glass-Capped 
Boxes, Card Trays, Wood and Glass Models of Crystals, and 
all Requisite Apparatus for Geologists and Mineralogists. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 78 Newgate Street, London, E.C, 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


VOLCANIC DUST 
FROM YESUYVIUS. 


We have a few tubes of this for disposal, 1s, 2d. each, 
post free. 


am NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & co., Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospbzrium, 
Vorticelia, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. __ 

The following animals can always be supplied, either living 
or preserved by the best methods 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for 
“ommunications to the Editor. 
SUBSCRIPTIONS TO ‘“* NATURE. 
& s. Praces Aproap:— 
vearly « 8 o| Yearly 
Half-yearly 6|  Half-yearly 
2uarterly 7 Quarterly 


4s. da. 
r10 6 
@rs 6 
0 Bo 


* The first line being in heavy type is charged for as Two Lines. 


NaTurRE should be addressed to the 
The telegraphic address of NATURE is ‘ PHusis,” LONDON. 


Publishers; Editorial 


| CHARGES FOR ADVERTISEMENTS. 
s. 
*Three Lines in Column . 
Per Line after . 
One Sixteenth Page, or Eighth Col. 10 o 
One Eighth Page, or Quart 

Column 


4s. d.| 
. © 2 6) Quarter Page, or Half 
Halfa Page, oraColumn 3 5 © 
o18 6 Whole Page . 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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TT 
ALTERNATING MAIN CURRENT, 


This pump is exceedingly 
rapid in its action, requires 


only three pounds of mercury, | za 
and, in conjunction with a < ED 
water pump, is entirely self- 
Owing to the ease with which O D :. = 
it may be manipulated, its sim- 20 
plicity, and low initial cost, this | >r oe — | 
pump forms a most valuable m 
adjunct to any laboratory. | 
PRICE, including £4 nO 29 
(Mercury extra.) 


A. C. COSSOR, 


| 98> Write for Descriptive Circular to the SOLE AGENTS 


54 Farringdon Road, London, E.C. THE MEDICAL SUPPLY ASSOCIATION, 
GOLD AND SILVER MEDALS ST. LOUIS EXHIBITION. 228 GRAY’S INN ROAD, LONDON, W.C. 
Tel. 10547 Central. N.B.—This Break also serves to charge Accumulators. 


The Best Laboratory Microscope 


is that which combines Compactness and Solidity with 
every convenience for Accurate and Rapid Working. 


THE MICROSCOPE IN WHICH THESE QUALITIES ARE COMBINED IS 


WATSON’S “BACTIL.” 


Solid strong obtained by casting Foot and Pillar, and Stage Bracket and Limb, in solid pieces. 
Mechanical Stage giving 2 inches of movement horizontally and 1} inches vertically. 

Fine Adjustment sensitive to ;si,,th inch of movement. 

Substage having rackwork to focus and screws to centre. 


Price, Stand only as figurea 4569 15 O 
Stand with 2 Eyepieces, 1”, }”, and ;,” 1°30 N.A. objectives 
Triple Nosepiece, Abbe Illuminator, and Mahogany Case oO ) 
For full particulars see Watson's 178 page Catalogue of Microscopes, No. 2 N. 


W. WATSON & SONS, Opticians to H.M. Government, 
(Established 1837.) 313 HIGH HOLBORN, W.C. 
And at 16 Forrest Road, Edinburgh; 2 Easy Row, Birmingham; and Melbourne, Australia. 


THE STIGMATIC LENS. 


SERIES Il. F/6. 
BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 
Each lens will give perfect definition with /u// aper/ure to the extreme corners of the platc 
aired it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 

*parenrfel a | snes alll over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
| combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 

irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FRE-. 


J, H. DALLMEYER, Ltd., 25 NEWMAN S'., OXFORD ST., LONDON, 


MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


Printec by RicHAkp CLay anp Sons, Lnare pb, at 7& 8 Bread Street Hill, Queen Victoria Street, in the City of Lonaon, and puolishet by MACMILL®S 
anv Co., Limirep, at St. Martin’s Street, London, W.C., and THe MACMILLAN Company, 66 Fifth Avenue, New York.—THursDay, January 3, 1907 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’— WorRDSWORTH. 


No. 1941, VOL. 75] 
Kegistered asa Newspaper at the General Post Office.] 


Newton’s New Demonstrator’s 
“Transpaque” Lantern 


Has all the advantages 
of our well-known 
** Demonstrator’s 
Lanterns, and in 
addition will show 
brilliantly on the 
sereen, opaque 
objects or book 
illustrations, if not 
larger than a 
large postcard. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


THURSDAY, JANUARY 10, 1907 


[PricE SIXPENCE 


[All Rights are Reserved. 


REYNOLDS & BRANSON, ‘td. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonia’). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Lab » Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Desicns or BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


“BOYS” 
CALORIMETER 


devised by 
Prof. C. V. BOYS, F.R.S., 
for determining the calorific value of gas. 
PARTICULARS AND PRICES ON APPLICATION, 
DELIVERY FROM STOCK. 
SOLE MAKERS— 


John J. Griffin & Sons, Ltd., 


Makers of Scientific Apparatus, 
KINGSWAY, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. 


Giving continuous 
records on Charts 
which only require 
changing once a 
week. Invaluable 
to invalids and 
others who are 
unable take 
daily readings of 
the ordinary 
instruments. 


In handsome polished or waxed frame, with bevelled plate glass 
on all sides and top, and fitted with drawer for keeping 
the charts. 

VERY SUITABLE FOR PRESENTATION. 


Illustrated Price List of Self-Recording Meteorological 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CIIELSEA, S.W. 


The Day College Courses consist of 30 hours per week, and are in 
preparation for London University degrees of B.Sc. in Mechanical and 
Electrical Engineering, in Chemistry, Physics, and Natural Science. 
Session Fee, £15. 

The Evening Classes consist of similar courses at much reduced rates. 

The Technical Day Courses are arranged to extend over 3 years and pre- 
pare for Engineering, Electrical, Chemical, and Metallurgical professions. 

*S. Skinner, M.A. 

*W. H. Eccres, D.Sc. 

\: Lister, A.R.C.S. 

*L. Lownps, B.Sc., Ph.D. 
B. CoLeman, A.R.C.S. 

* 


Mathematics and Physics ... 


C. Crocker, M.A. 


Chemistry *F. H. Lowe, B.Sc. 
C. W. Hate. 
*H. B. Lacey. 
Botany ... { *T. G. Hit, A.R.C.S. 
Geology we *A. J. Masven, F.L.S. 
Zoology “H. B. Fantuam, B.Sc., A.R.C.S. 
*W. W. F. Putten, Wh.Sc. 
Engineering *A. Smirn. 


H. AuGurTig. 
*A. J. Makower, B.A. 
U. A. Oscuwa cp, B.A. 
*B. H. Morpny. 
“Recognised Teacher of the University of London. 
Full prospectus from the SECRETARY, post free, 4¢@.; at the Office, 
price 1d. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 
The following special courses of instruction will be given during the 
Lent and Summer Terms, 1907 :— 


TECHNICAL GAS ANALYSIS. 
By Cuartes A. Keane, M.Sc., Ph.D., F.I.C. 


Electrical Engineering 


NATURE 
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NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal. 
ACHING 
PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Council, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


A course of practical work suited to the requirements of those engag 
in chemical and metallurgical industries. Monday evenings, 7 to 10 p.m., 
commencing Monday, January 14, 1907. 

RADIO-ACTIVITY AND CONDUCTION IN GASES. 
By R. S. Wittows, M.A., D.Sc. 

A course of ten lectures, fully illustrated by experiments, intended 
for those who havea knowledge of general physics and who desire to become 
acquainted with the recent advances in this branch of science. Friday 
evenings, 8 to 9 p.m., commencing Friday, January 18, 1907. 

PHYSICAL CHEMISTRY. 
By G. Serer, B.Sc., Ph.D. 

A course of ten lectures and demonstrations, with opportunity for 
laboratory work, arranged for those engaged in chemical and electrical 
industries who desire to obtain a knowledge of the modern developments 
of Physical Chemistry, and for London University candidates. Monday 
evenings, 7 to 9 p.m., commencing M/onday, April 8, 1907. 

Detailed syllabus of the courses may be had upon application. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
SXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 

Prospectus may be had post free from the VICE-PRINCIPAL, 
University Tutorial College, 32 Red Lion Square, Holborn, 
W.C. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
SALTERS’ COMPANY’S RESEARCH FELLOWSHIP. 


The Research Fellowship founded % the Salters’ Company for the 
encouragement of Higher Research in Chemistry in its relation to Manu- 
factures tenable at the CITY AND GUILDS’ CENTRAL TECHNICAL 
COLLEGE being now vacant, the Executive Committee of the Institute 
are prepared to receive applications from candidates. The grant made by 
the Company to the Institute for this purpose is £150 a year. Copies of 
the scheme under which the Fellowship is awarded may be had from the 
Honorary ener of of the City and Guilds of London Institute, Gresham 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next, January 15, at Three o'clock, Professor PERCY 
GARDNER, Litt.D., F.S.A. First of Two Lectures on “ THE Scutp- 
TURE OF AEGINA IN RELATION TO REcENT Discovery.” Half-a- 
Guinea the Course. 

THURSDAY, wes A 17, at Three o'clock, WILLIAM NAPIER 
SHAW, Esq., M.A., LL.D., Sc.D., F.R.S. First of Two Lectures on 
‘RECENT ADVANCES IN THE EXPLORATION OF THE ATMOSPHERE.” 
Half-a-Guinea. 

SATURDAY, January 19, at Three oclock, Sir ALEXANDER C. 
MACKENZIE, Mus.Doc., D.C.L., LL.D. First of Two Lectures on 
“Latest Puases oF Music.” With Musical Illustrations. Half a- 
Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 

‘The Friday Evening Meetings will begin on January 18 at Nine o'clock, 
when Sir ANDREW NOBLE, Bart., K.C.B., D.Sc., F.R.S., will give a 
Discourse on Firry YEARS OF Exp osives.” 


UNIVERSITY OF LONDON. 
UNIVERSITY COLLEGE. 


A Course of Ten Lectures on “‘ Erunic PsycuHotocy” will be delivered 
by J. W. SctaucuTer, Ph.D., during the Second Term on Thursdays, at 
5 p-m., beginning January 17. Fee, 1s. 

Syllabus of Lectures on application to the undersigned. 

WALTER W. SETON, M.A., Secretary. 


LEITH NAUTICAL COLLEGE. 


Professor STANFIELD will deliver Three Public Lectures on ‘‘ Tur- 
BINES APPLIED TO PROPULSION OF SHips” on Thursdays, January 17, 


24 and 31, at 7.45 p-m. Open free to all. 
J. BOLAM, Headmaster. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1907) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schools 
should apply at once, giving full details as to qualifications, &c., to 
Messrs. Situ, Powe. & Smiru, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, London. Immediate notice of all 
the best vacancies will be sent. 


PETERHEAD BURGH 


SCHOOL BOARD. : 


WANTED for Peterhead Academy, ASSISTANT SCIENCE 
TEACHER (Male or Female) with teaching experience. Salary, £130 
for male or £110 for female. Applications, with five copies of testimonials, 
to be lodged on or before 16th instant with 


College, Basinghall Street, E.C. 
JOHN WATNEY, Honorary Secretary. 


THOMAS MACKIE, Clerk to the Board. 
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|NATURE’S OWN PICTURES | 


Denton’s Patent 
Butterfly Tablets 


are REAL butterflies and moths of rich, brilliant, scintillating and subdued colourings, preserved 
and mounted according to our patent process, and anyone who has not seen them can form no possible 
conception of the superb beauty of the specimens. 


They are actual insects 
from all parts of the world, 
but they are quite unlike 


SPECIAL POINTS. 
The insects are ooocerves absolutely perfect 
a 


By our patent process the 


° creature is preserved in an 
ge them by handling. 


any other specimens you it is quite i 


have ever seen, When 
butterflies and moths are 
pinned dewn in the ordinary 
way, they get more or less 
damaged, especially if 
handled for examination to 
any extent. 


They are firmly fixed and cannot shift about. 

They preserve their rich colours intact. 

They cannot be attacked by damp or mould. 

They can be examined with the lens. 

They can be moved about at all angles in the light so 
as to catch the brilliant sheen of the wings. 

They make magnificent wall, table or mantel orna- 


ments. 
They delight all who see them. 


absolutely perfect condition, 
is firmly fixed down to a 
special plaster ground, is 
covered with glass and can 
be handled all day and every 
day without suffering the 
slightest injury. 


AWARDED GOLD MEDAL PARIS EXHIBITION. 
COLLECTORS’ OWN SPECIMENS MOUNTED AT MODERATE CHARGES. 


Special drop-in fumed oak frames to fit all tablets for use as pictures. Great numbers have been 
supplied to Royalty, Museums, Collectors, Colleges, Artists and Art Schools, at home and abroad. 
Samples 3s. 6d., 6s., and 10s., post free to any part of the world, or parcels sent for selection. 


Owing to the extreme difficulty of adequately describing these articles, a personal visit, where 
possible, would be esteemed by the PATENTEES AND SOLE MOUNTERS— 


SHELLEY W. DENTON & CO., 99 REGENT STREET, LONDON, W. 


COUNTY OF LONDON. 


The London County Council invites applications for the post of ASSIS- 
TANT MASTER, specially qualified in Science, in the Monnow Road 
Higher Elementary Boys’ School, Bermondsey, S.E. 

The salary will be in accordance with the London County Council scale, 
particulars of which are set out upon the form of application. 

Applications should be made on Form 40 H.G., to be obtained from the 
CLerk or THE Lonpon Counc, Education Offices, Victoria Embank- 
ment, W.C., to whom they must be returned not later than ro a.m. on 
January 21, 1907, accompanied by copies of three testimonials of recent 
date. 

Candidates applying through the post for the form of application should 
enclose a stamped and addressed envelope. 

Full particulars of the Council’s requirements as to appointments vacant 
are published in the London County Council Gazette, which can be ob- 
tained from the Council’s Publishers, Messrs. P. S. King and Son, 2 and 4 
Great Smith Street, Westminster, S.W. Price, including postage, an 
issue, or, for the year, a prepaid subscription of 6s. 6d. 


G. L. GOMME, 
Clerk of the London County Council. 
Education Offices, 


Victoria Embankment, w.c., 


CITY AND COUNTY BOROUGH OF 
BELFAST. 
MUNICIPAL TECHNICAL INSTITUTE. 


The LIBRARY and TECHNICAL INSTRUCTION COMMITTEE 
invite APPLICATIONS for the following positions :— 
(@) ASSISTANT LECTURER and DEMONSTRATOR, Mechanical 
Engineering Department. Salary, £180 per annum. 


(4) ENGINEERING WORKSHOP INSTRUCTOR. Salary, £150 | 


per annum. 


Particulars of the duties and conditions of appointment, and forms of 
application, may be obtained, either personally or by letter, at the Office 
of the Municipal Technical Institute, Belfast. 

Applications, on the special form provided for the purpose, must be 
lodged with the undersigned, not later than noon on Tuesday, January rs, 
1907. 

Applications should be accompanied by copies of three recent testi- 
monials (original testimonials must not be sent). 

Canvassing will be a disqualification. 


wie FRAS. C. FORTH, Assoc.R.C.Sc.1., Principal 
Municipal Technical Institute, Belfast. : 


BOROUGH OF WIDNES. 


MUNICIPAL DAY SECONDARY AND TECHNICAL 
SCHOOL. 

Wanted, an experienced ASSISTANT MASTER, well qualified in 
some or all of the following subjects :—Pure and Applied Mathematics, 
Machine Construction, Steam. Applicants must be graduates of a British 
University or possess equivalent qualifications. Salary in accordance with 


the Lancashire County Council scale. Previous experience recognised - 


in fixing initial salary. The appointment is subject to the approval of the 
Lancashire Education Committee. For form of application, which must 
be returned not later than January 21, and scale of salaries send stamped 
foolscap envelope to the undersigned. 

H. S. 


Town Hall, Widnes, own Clerk. 
December 28, 1906. 


COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 
EDUCATION DEPARTMENT. 
NORMANTON SECONDARY SCHOOL. 

The West Riding Education Committee require the services of an 
ASSISTANT MISTRESS to teach principally English Language and 

Literature and History. Salary, £100 per annum. 

Applications must be made on Forms to be obtained from the Education 
Department (Secondary), County Hall, Wakefield, where they must be 
returned not later than January 16, 1906. ; 

Copies of not more than three recent testimonials must be sent with the 


Application. 
Caemnssieg will be a disqualification. 


MILLPORT 
MARINE BIOLOGICAL STATION. 


The Director invites applications for the appointment of DIRECTOR'S 
SECRETARY which is now vacant. Preference will be given toa 
trustworthy LADY CLERK with good office experience, some know- 
ledge of languages and a taste for Natural History; and the terms 
of engagement will depend upon the qualifications of the selected 
candidate. 


All communications to be addressed to THz Dixecror, Marine Station 
Millport, N.B. 
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ARMSTRONG COLLEGE, 
NEWCASTLE-UPON.-TYNE. 


The Council invite applications for the pest of AGRICULTURAL 
ZOOLOGIST, who will be an Assistant in the Department of Zoology. 
His stipend will commence at £150 per annum. Full particulars as to 
duties, &c., may be obtained from the undersigned, to whom six copies of 
applications and testimonials must be sent ot /ater than January 26, 1907. 


F. H. PRUEN, Secretary. 


WANTED. 
Science, Mathematical, & Engineering Tutors 


for Public, Secondary, County, Grammar and Private Schools. 
Salaries, £350 to £150. Also a number of Juniors for small Schools. 
For Vacant Masterships England and Abroad. List of Appointments 
sent to all Candidates. No Preliminary Fee. 


ORELLANA & CO. 


can guarantee each candidate with good references an appointment. 


Estp. OVER 50 YEARS. 


80 WIGMORE STREET, LONDON, W. 


QUEEN’S COLLEGE, BELFAST. 
BIOLOGY ASSISTANT. 


WANTED immediately, a BIOLOGIST to demonstrate in BOTANY 
and ZOOLOGY, and to help in carrying on the work of the Marine 
ny at Larne Harbour. Salary, £100. Apply to Prof. GreGcG 

/iLSON,. 


THE UNIVERSITY OF SHEFFIELD. 


The Council of the University of Sheffield invites applications for the 
CHAIR OF PATHOLOGY, to be sent in not later than January 31, 1907. 
Particulars may be obtained from the DEAN or THE MEDicAL Facutty. 

W. M. GIBBONS, Registrar. 
December 18, 1906. 


The TOKIO EDUCATIONAL MUSEUM. 


—The Library of this Institution, which is under the Imperial Depart- 
ment of Education, would be pleased to receive current price-lists of 
Natural History Specimens, and catalogues of Philosophical Instru- 
ments and of books relating to Education. 


Partnership in a Sound Business is offered 
to a Chemist or Chemical Engineer willing to take active part in 
management of works near London.—Address ‘* PARTNER,” c/o 
Nature Office. 


Correspondence is solicited with a Capitalist 
concerning further development of a scientific manufacturing process 
which is working on a commercial scale, and which reduces, by 25 per 
cent., the cost of manufacture of a staple article of commerce.—No. 
1941, C/o NATURE. 


Advertiser, having six years’ experience as 
chemist and assistant manager in large works, desires post. Well up 
in all branches of inorganic analysis. Low salary if prospects of rapid 
advancement. Disengaged February 1.—Apply ‘“‘ W. F.,” c/o NaTuRE. 


PLATINUM.—£s5 17s. 6d. per oz. troy given 
for old crucibles, apparatus, foil, &c.—R. OLPHERT, Jeweller, 19 Elm 
Grove Parade, Barnes, S.W. Bankers: London, City and Midland 
(Barnes Branch). 


‘*CHALLENGER” VOYAGE.—Report of 
the Scientific Results of the Voyage of H.M.S. ‘ Challenger” during 
the years 1872-1876, ‘//ustrated by over 3,000 lithographic and chromo- 
lithographic plates, engravings, woodcuts, maps and charts, a com- 
plete set in 50 vols., co¢h, as published, £52 tos. (pub. at £101 155.) 


1880-95 
These volumes contain contributions from distinguished scientific men in 
all parts of the World. 


Can be seen at 33 GREAT (QUEEN STREET, LONDON, W.C. 


Trae MARKS. PATENTS, 


Ww. P. THOMPSON & CO., 
Chartered Patent Agents, 


322 HIGH HOLBORN, LONDON, and at LIVERPOOL. 
De SPECIAL ATTENTION PAID TO SCIENTIFIC INVENTIONS, 


Manual and Forms Post Free. Trade Marks and Designs Registered. 


Illustrated. 8vo. 10s. net. 


STONEHENGE 


and other 


BRITISH STONE MONUMENTS 


Astronomically Considered. 


SIR NORMAN LOCKYER, 


DIRECTOR OF THE SOLAR PHysICs OBSERVATORY. 


With numerous Illustrations. S8vo. os net. 


THE TIMES,—‘‘ Sir Norman Lockyer has produced a 
most interesting work dealing with a special point in arche- 
ology, and rightly lays stress on the accuracy necessary in 
determining the orientation of the axes of ancient structures.” 


THE SPECTATOR.—* This is no inconsiderable achieve- 
ment in historical research, and the details of Sir Norman 
Lockyer’s fascinating work will be studied with pleasure by all 
thoughtful readers.” 


THE TRIBUNE.—“ Sit Norman Lockyer’s very interest- 
ing and learned book.” 


MACMILLAN & CO, LTD., LONDON. 


NATURE. 


The number for last week (January 3) contained :— 
Reviews :— 
Plant Dispersal and Kindred Problems, by J. B. F.—Ve- 
troleum and its Products.—Recent Advances in Physiology, 
by Prof. BENJAMIN Moore.—Science and Road- Metal, 
by G. A. J. C.—Dynamo Design. 

Our Book Shelf. 

Letters to the Editor :— 
Radium and its Disintegration Products, by Dr. BERTRAM 
B. Botrwoop.—The a Rays, by Prof. O. W. RICHARD- 
son.—The Effect of Radium on the Strength of Threads, 
by J. L. McKee and Prof. W. B. Morron.—The Up- 
heaval of the Sea Coast by Earthquakes, by Dr. T. J. J. 
See; J. M.—Emerald Green Sky Colour, by F. G. 
Co.iins.—Perception of Relief by Monocular Vision, by 
T. TERADA. 

The Geology of the German Antarctic Expedi- 
tion. (//lustrated.) By J. W. G. 

Cotton Cultivation in the United States of 
America. 

Notes. (J/lustrated.) 

Our Astronomical Column. 

Prizes Awarded and Proposed by the Paris 
Academy of Sciences. 

Recent Work of the American Bureau of Stan- 
dards. By Dr. J. A HARKER. 

Researches in Stellar Parallax. By W. E. P. 

Russian Scientific Publications. 

The Brussels Sociological Society. 

Is there Determinate Variation ? 

University and Educational Intelligence. 

Societies and Academies. 

Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7¢. from 
residents abroad. 
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Crystals 


Fine 
Mineral Specimens 


Meteorites 


Systematic Collections of Typical 
Mineral Specimens and Rocks. 


In sets of twenty-five up to fifteen hundred specimens. Prices £1 upwards per 
set, the average price for students’ specimens (average size 2}x 2 in.) being about 
9d. For 30 years we have been supplying reference specimens to the mining 
schools, universities and museums throughout the world. We refer to any curator 
or professor of mineralogy or geology. 

We pay transportation on orders amounting to £1 or over with privilege 
of selection. Rejected material returned at our expense. 

Our double system of labelling has met with the highest 
approval. The neat miniature label we attach to each specimen in addition to a 
loose label accompanying museum specimens, gives correctly, name, chemical com- 
position, and locality, preventing the possibility of them becoming lost or misplaced. 

Quality is guaranteed in our prepayment of transportation to any address in 
the world. We could not take double transportation risk, if the quality did not 
insure your keeping them, as we refund money on minerals promptly returned. 

Prices are the lowest, as comparison will show. The volume of our trade 
permits it. 

Free Collection Catalogue, containing lists and illustrations of General 
Mineral and Rock Collections, Series of Ores for Prospectors, Sets of Crystals, 
Series illustrating Hardness and other Physical Characters of Minerals, with price 
list of Laboratory Material and Individual Specimens. 

Illustrated Descriptive Catalogue of “Choice Minerals” just pub- 
lished, free on request. 


FOOTE MINERAL CO. 


Established 1876, by Dr. A. E. Foote 


W. M. FOOTE, Manager 


Dealers in 


MINERAL SPECIMENS AND COMMERCIAL RARE MINERALS 
(107 N. 19th St., PHILADELPHIA, PA., U. S. A. 


: Address Dept. F. 
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MACMILLAN & CO.”S BOOKS 


FOR 


STUDENTS of PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


‘THE GEOLOGY OF SOUTH AFRICA. 
By F. H. —_ Ph.D., M.Inst.C.E., President of the Geqlogical Society of South Africa ; and G. S. CORSTORPHINE, 
Se. 


¢., Ph.D., Consulting Geologist to the Consolidated Goldfields of South Africa. 8vo. 


215. net. 


OBSERVATIONS of a NATURALIST in the PACIFIC BETWEEN 1896 & 1899. 


By H. B. GUPPY, M.B., F.R.S.E. 
A pees ‘dl its leading Physical and Geological Characters. 
Vol. II. Plant Dispersal. 


Vol. I. Vanua Levu, Fiji. 


Illustrated. S8vo. 155. net. 


2I5s. ‘net. 


BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN 
| PHYSICAL GEOGRAPHY. 
PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. 1s. [Sctence Primers. 


THE SCENERY OF SCOTLAND, 


VIEWED IN CONNEXION WITH ITS PHYSICAL | 


GEOLOGY. With Illustrations. 


GEOLOGY. Third Edition. Illustrated. Crown 8vo. 


GEOLOGICAL SKETCHES AT 
HOME AND ABROAD. §8vo. tos. 
ANCIENT VOLCANOES of GREAT 


BRITAIN. 2 vols. Royal 8vo. 36s. net. 


Tilustrated with Woodcuts | 
Foolscap 8vo, 45. 6d. Questions, Is. 6d. 


| TEXT-BOOK OF GEOLOGY. With 


a Fourth Edition, Revised ‘and Enlarged, in 
2 Vols. vo. 305. net. 
CLASS- BOOK OF GEOLOGY. Illus. 
trated with Woodcuts. Fourth Edition. Crown 8vo. 55. 
OUTLINES of FIELD GEOLOGY. 
Fifth Edition. Extra fcap. 8vo. 35. 6d. P 
ott 


8vo. Is. [Sctence Primers. 


| Box oF GEOLOGICAL SPECIMENS TO ae pees GEIKIE’s 


PRIMER OF GEOLOGY, 


THE FOUNDERS OF GEOLOGY. 


Second Edition. 8vo. Ios. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LL.D. With numerous IIlustrations, Diagrams and Map. 
8vo. 15s. net. Also Third Edition. Crown 8vo. 6s. 
THE SCENERY OF SWITZER- 
LAND, AND THE CAUSES TO WHICH IT IS DUE. 
’ With numerous plans and Illustrations. By the Right —— 
LORD AVEBURY. Fourth Edition. Crown 8vo. 
AN INTRODUCTION TO GEO. 
LOGY. By W. B. SCOTT. Crown 8vo. 8s. net. 
GEOLOGY FOR BEGINNERS. By 
M.A., F.G.S. With 310 Illustra- 
EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY & A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 
PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 
PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 


45. 6d. 

PHYSIOGRAPHY. An Introduction to 
the Study of Nature. ByT. H. HUXLEY. Revised and 
partly Re-written by Prof. R. = en With 
301 Illustrations. Globe 8vo. 4s. 

THE PLANET EAR TH. An Astro- 
nomical Introduction to eee. ae Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 

HANDBOOK OF CLIMATOLOGY. 
By Dr. JULIUS HANN. Dasa by R. de COURCY 
WARD. 8vo. 12s. 6d. n 

PHYSICS of the EARTH'S CRUST. 
By the Rev. O. FISHER, M.A., F.G.S. Second Edition, 
altered end enlarged. 8vo. 


ELEMENTS” Gr CRYSTALLO. 


GRAPHY FOR STUDENTS OF CHEMISTRY, 


PHYSICS, AND MINERALOGY. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 


By GEO. H. 


MACMILLAN AND CO., LTD., LONDON, 


The KLERKSDORP GOLD FIELDS. 
Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal} 
Colony. By G. A. DENNY. Fully illustrated with Plans, 
Sections, pt Maps. Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 


Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK UH. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo. 17s. net. 


FIRST BOOK OF PHYSICAL GEO. 
GRAPHY. By RALPH S. TARR, B.S. Crown 8vo. 


ELEMENTARY PHYSICAL GEO. 
GRAPHY. By RALPH S. TARR, B.S., F.G.S.A. 


NEW PHYSICAL GEOGRAPHY. 
By RALPH S. TARR. Illustrated. Globe 8vo. 45. 6d. 
net. 


GEOLOGY & GENERAL PHYSICS. 
By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 75s. 6d. [Nature Series. 


TEXT-BOOK of PALAEONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. 8vo. Vol. I. 25s. net. 
Vol. II. 10s. net. 


A TREATISE ON ORE DEPOSITS. 


By J. A. PHILLIPS, F.R.S. Second Edition. Revised 
and Re-written by Professor H. LOUIS. 8vo. 28s. 


MINERALOGY. An Introduction ‘to 


the Scientific Study of Minerals. By Professor HENRY 4. 
MIERS, D.Sc., M.A., F.R.S. With 2 Coloured Pla:es 
and 716 Illustrations in the Text. S8vo. 255. net. 


A TREATISE ON ROCKS, ROCK- 


* WEATHERING, and SOILS. By Professor GEOR °E£ 
P. MERRILL. Illustrated. 8vo. 17s. net. 
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W. G PYE & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS, 
GRANTA WORKS, CAMBRIDGE. 


S'_BSTANTIAL, RELIABLE LABORATORY APPARATUS AT REASONABLE PRICES. 


ILLUSTRATED LIST on application. 


- 

Can Radium- -containing preparations be 
upplied in sufficient quantities and at sufficiently moderate prices to 
> generally available? A reply to this question is contained in a 
cular which may be had free of charge by applying to THe RapiTEe 
MPANY, 790 Vauxhall Bridge Road, London, S.W. 


WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
IFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher | 
Local, thorough acquaintance with Modern Languages). Research 


Revision, Translation. Scale of charges on application. The Cam- | 


ridge Type- writing Agency, 10 Duke Street. Adelphi, 


Modera 
rl Lighting Rules Supplied 


| PH@NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


ESTABLISHED 1782. 
te Rates. | Security. Electric 


Prompt Payment of Claims. 
LOSSES PAID OVER £30,000,000. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


iberal Loss Settlements. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, .Monthly. 
Edited by G. C. F.Z.S., J. W. 

M.A., F.L.S., McLACHLAN. F-R.S., E. SauNDERS, F.L.S., and 
Wa tsinGuaMs, M.A., D., F.R.S.. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with E logy, and lly on the Insects of 
the British Isles. 

Subscription--Six Shillings per Annum, post free. 

London: GURNEY & JACKSON ( Ven Voorst’s Successors), 

1 Paternoster 


| 
a W. W. Fow er, | 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
93 PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Boaking Business transacted. 
ALMANACK, = full particulars. POST FREE. 


. F. RAVENSCROFT, Secretary. 


MACMILLAN & CO.’S NEW BOOKS. 


AT THE BACK OF THE BLACK MAN’S MIND; or, NOTES 


ON THE KINGLY OFFICE IN WEST AFRICA. 


trations. 8vo. net. 


7RIBUNE.—“ A valuable contribution to a subject as yet but little studied.” 


THE MANUFACTURE OF LIGHT. 


By R. E. DENNETT. With Iilus- 


A Lecture delivered at the Meeting of the British 


Association at York. 


By SILVANUS P. 


THOMPSON, D. Sc., F.R.S. Crown 8vo, limp cloth, 1s. net. 


MARS AND ITS CANALS. 
TRIGONOMETRY FOR BEGINNERS. GHILD, Globe’ 


TE ACHR S AID.—“ We have never perused an elementary text-book on trigonometry which has yielded us so much 


delight.” 


PERCIVAL LOWELL, Director of the Observatory at 
Flagstaff, Arizona, &c., &c. Illustrated, 8vo, 10s. 6d. net. 


INTRODUCTION TO THE THEORY OF FOURIER’S SERIES 
AND INTEGRALS, AND THE MATHEMATICAL THEORY OF THE 


CONDUCTION OF HEAT. 


By Prof. H. S. CARSLAW, M.A., D.Sc., F.R.S.E. 8vo, 145. net. 


‘4 SHORT COURSE ON DIFFERENTIAL EQUATIONS. 


By Prof. DONALD FRANCIS CAMPBELL, Ph.D. Crown 8vo, 4s. net. 


PHOTOGRAPHY FOR STUDENTS OF PHYSICS AND 


CHEMISTRY. 


By Prof. LOUIS DERR, M.A., 


S.B. Illustrated, crown 8vo, 6s. net. 


MACMILLAN & CO., LTD., LONDON. 
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CHARLES GRIFFIN & CO., Lro, PUBLISHERS. 


Fourtu Epirion. Revised. With Illustrations. Handsome Cloth. 5s. 


PROSPECTING FOR MINERALS. 


A Practical Handbook for Prospectors, Explorers, Settlers, and all 
interested in the opening up and Development of New Lands. 


By S. HERBERT COX, A.R.S.M., M.Inst.M.M., F.G.S., 
Professor of Mining at the Royal School of Mines. 
“This admirable little work. . . . Written with scientific accuracy in a 
ear and lucid style. . . . An important addition to technical literature.” — 
Mining Journal. 


Revised. With Plates and Illustrations. 3s. 6d. 


GETTING GOLD. 
A GOLD MINING HANDBOOK FOR PRACTICAL MEN. 
By J. C. F. JOHNSON, F.G.S., A.1.M.E. 
“‘ A trustworthy guide to sound practice ... a veritable encyclopedia 
information upon points of detail.’ 


Tuirv Eprrion. 


In Crown 8vo. Sinstwated. 48. 6d. 


GOLD SEEKING IN SOUTH AFRICA. 
A Handbook of Hints for Intending Explorers and Prospectors. 
By THEO. KASSNER. 
“We welcome so modest, able, and interesting a production as the little 
book before us.”"—Mining Journal. 


Fourtu Encouisu Epition. Revised and Enlarged. With 13 Plates 
and numerous other Illustrations. 7s. 6d. 


THE CYANIDE PROCESS OF 
GOLD EXTRACTION. 


By JAMES PARK, F.G.S., M.Inst.M.M., 
Professor of Mining and Director of Otago University School of Mines. 
“ Deserves to be ranked as amongst the best of existing treatises.”— 
Mining Journal. 
A FULL DESCRIPTIVE CATALOGUE or MINING anpb 


METALLURGICAL WORKS SENT POST FREE on 
APPLICATION. 


LONDON: CHARLES GRIFFIN & Co., Ltd., EXETER ST., STRAND. 


ZEISS FIELD-GLASSES 


WITH ENHANCED STEREOSCOPIC EFFECT. 


x6, £6 0 O. 
©, | FOR TOURISTS. 


SPECIAL TYPES FOR NATURALISTS, 
MARINE WORK, HUNTING, &c. 


Illustrated Catalogue, ‘‘Tn,’’ Post Free on Application. 


CARL ZEISS, JENA 


Branches:— 
LONDON: 209 Margaret St., Regent St., W. 
Berlin, Frankfort o/M, Hamburg, Vienna, St. Petersburg. 


THE BAUSCH & LOMB 


Wworld-famed 
a 
Microscopes & Accessories. 
for all classes of Histology and | Single and Double 
work, from Bacteriology, | | Speed; Water and 
38/6 to £50. £181710 | Electric Power. 
(See Complete (Separate Illus- 
List post 
tree.) 
OBJECTIVES. 
} 
= i MICROTOMES 
15/- 30/- | ofall Grades, from 
1/r2th ~—r/16th | the simplest (yet 
OilImm, Oil Imm. practical and 
100/- 160/- effective) at 
Corrected for 160 20/- 
m/m Tube Length. | (Separate  Iillus- 
(See Complete trated List post 
Catalogue.) | free 3d.) 


COMPLETE ILLUSTRATED MICROSCOPICAL CATALOGUE 


(84 pp.), 3 Stamps to cover postage, from the SoLe RepRESENTATIVES 
of Bauscu & Loms Oprticat Co., for U.K. and Colonies, 


A. E. STALEY & CO., 


Contractors to the British, Indian, and Colonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology. 


19 Thavies Inn, Holborn Circus, 
LONDON, E.C. 


PASTORELLI & RAPKIN, Ltd., 
46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MANUFACTURERS of all kinds of Meteorological Instruments. 
am 


STANDARD INSTRUMENTS OF ALL KIN(S 


(with Kew Certificates if desired). 
Fortin’s Barometers— Maximum Thermometers — Minir.um 
Thermometers — Hygrometers—Earth Thermometers — 
shine Recorders—Rain Gauges—Self-registering Rain Gau¢ 2s— 
Self-recording Rain Gauges, ~ hermometé °s— 
Anemometers; &c., 
tl Illustrated Price List Post Fi ree. 
CONTRACTORS TO H.M. GO\T 
Telegrams: Rapkin, London. 


ESTBD. 
Telephone : 


1981 Holborn. 
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STANDARD SCALE. 
The Scale is of Nickel Steel, 6 mm. thick and 25 mm. wide, divided into m/ms.; in mahogany case, and is provided with a 


ring for hanging the Scale vertically. 


JANUARY 10, 1907] 


A recent National Physical Laboratory Certificate 
gave :—** Coeff. of expansion 0°0000012 per 1 C. be- 
tween 5 and 35 C. Absolute length from line 0 to 
line 50 50°003; cms. at 0° C. The scale has been 
immersed in water for 48 hours and shows no sign 
of oxidization.” 

Price, 50 cms. long £225 0 


- 100 cms. long £3 00 
OUR NEW LIST of PHYSICAL APPARATUS, No. 42 N., is now ready, and will be sent free on demand. 


THE GAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, LtD., 


CAMBRIDGE, ENGLAND. 


Specially Introduced at the request of the Medical Faculty. 


FRY’S MALTED COCOA 


A Combination of FRY’S Pure Cocoa and 
ALLEN & HANBURYS’ Extract of Malt. 


HE value of Extract of Malt as a nutritive and restorative agent for delicate and exhausted constitutions is now fully acknowledged by 
the Profession, the Extract being rich in muscle and fat-forming elements. It promotes, moreover, in a special and peculiar manner, 

the solution and digestion of all farinaceous foods, and is therefore a valuable remedy in those diseases which arise from an imperfect 
assimilation of these substances. The presence of the active and valuable constituents of the Malt, unimpaired and in a concentrated form, 
is secured in ALLEN & HANBURYS’ Extract by a very careful selection of the Malt used, and the greatest attention to the temperatures 
at which the processes of the mashing and subsequent evaporation in vacuo are carried out. 

An ordinary portion contains more of the active properties of Malt than a pint of the best ale or porter. 4 . 

The combination, therefore, of ALLEN & HANBURYS’ Extract of Malt with FRY’S Pure Cocoa Extract supplies to Invalids and all 
those possessed of weak digestive powers a delicious, refreshing, and invigorating beverage for breakfast, luncheon, or supper. ? 

Both of its constituents being highly concentrated, the MALTED COCOA is economical in use, and possesses highly nutritive properties, 
and on this account can be recommended with great confidence to the public. 


NEW DESIGNS 


in 
Réntgen Ray and 
High Frequency Apparatus, 


GIVING GREATER FACILITIES 
AND MORE CONTROL. 


For Full Particulars and Prices 
write for our New Price List ** E.” 


1 


MARCONI'S 
_ WIRELESS TELEGRAPH CO., LTD., 
Tyssen Street, Dalston, London, N.E. 
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MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


AnJNTRODUCTION to PRACTICAL | 


PHYSICS. By D. RINTOUL,M.A. Globe 8vo. 2s. 
A PRIMER OF PHYSICS. By B. 

STEWART. Illustrated. With Questions. Pott 8vo. Is. 
LESSONS in ELEMENTARY 


PHYSICS. By B. STEWART, LL.D., F.R.S.  Feap. 
8vo. 45. 6d. QUESTIONS. Pott 8vo. 25. 


AN EXERCISE BOOK OF ELE- 
MENTARY PRACTICAL PHY _ By Prof. R. A. 
GREGORY, F.R.A.S.  4to. 2s. 6d. 

LESSONS IN SCIENCE. By Prof. 

Globe 


R.A. and A. T. SIMMONS, B.Sc. 
8vo. 


ELEMENTARY PHYSICS AND) 


CHEMISTRY. By Prof. R. A, GREGORY and A. T. 


SIMMONS, B.Sc. In three stages. Globe 8vo. 15. 6d. each. 


EXERCISES IN PRACTICAL 
PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 

ELEMENTARY GENERAL 
SCIENCE. By A. T. SIMMONS, a and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 

A MANUAL OF ELEMENTARY 
SCIENCE. By Prof. R. A. a and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 3s. 

AN ELEMEN TARY COURSE OF 
PIIYSICS. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 7s. 6a.; or PART I. — MECHANICS, 


PROPERTIES OF MATTER, HYDROSTATICS, HEAT. 


By Rev. J. C. P. ALDOUS, M.A. 45. 6¢. PART IL.— 

AYE MOTION, SOUND AND LIGHT. By W. D. 
EGGAR, M.A. 2s. PART III.—MAGNETISM 
AND ELECTRICITY. By F. R. BARR™LL, M.A,, 


B.Sc. 2s. 6d. 

INTERMEDIATE COURSE OF 
PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 


EXAMPLES 


LESSONS in ELEMENTARY PRAC- | 


TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 

and W. W. H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL —— By C. L. BARNES, M.A. 


Crown 8vo. 45. 

PRACTICAL PHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 


Vol. II. ELECTRICITY | 


ELEMENTARY 


MAGNETISM 


THEORETICAL AND PRACTICAL 


MECHANICS AND PHYSICS. 
KENZIE, M.A., B.Sc., A.R.C.Sc. 


LABORATORY 


By A. H. — 
Crown 8vo. 


by E. L. NICHOLS. In 2 Vols. 8vo. 12s. 6¢. net each. 


THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s. 6d. net. 

ELEMENTS OF PHYSICS. _ By 
E. L. NICHOLS and W. S. FRANKLIN, Three Vols. 
8vo. I. MECHANICS and HEAT. II. ELEC- 
TRICITY and MAGNETISM. III. SOUND and 
LIGHT. | 6s, net each. 

A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., LL.B. 
D.Sc., F.R.S.E. Third Edition, Medium 8vo. 21s. 


PHYSICS for STUDENTS of MEDI. 
* CINE. By ALFRED DANIELL, M.A., LL.B., D.Sc., 
F.R.S.E. Feap. 8vo. 45. 6d. 

THE STEAM ENGINE AND GAS 
AND OIL ENGINES. By Prof. JOHN PERRY, 
D.Sc., F.R.S. 8vo. 75. 6d. net. 

IN PHYSICS. With 
Answersand Solutions. By D. E. JONES, B.Sc. Second 
Edition, revised-and enlarged. Feap. 8vo. 3s. 6d. 

ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 25. 6d. HEAT, separately, sewed, 1s. 

LESSONS in HEAT and LIGHT. 
an ae Students. By D. E. JONES, B.Sc. 

PRACTICAL EXERCISES in HEAT, 


By E. S. A. ROBSON, M.Sc. Gl. 8vo. 2s. 6d. 


HEAT,for ADVANCED STUDENTS. 
By E. EDSER, A.R.C.Sc. GI. 8vo. 45. 6d. 


HEAT. By Prof. P. G. Tarr. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. Second Edition, 
Revised by J. ROGERSON COTTER, M.A.  8vo, 
18s. net. 

The THEORY of SOUND. By Loxp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. 125. net each. 

The THEORY of LIGHT. By Prof. T. 
PRESTON, M.A., F.R.S. Third Edition. Edited by 
c. J. JOLY, M.A. 8vo. 155. net. 


LIGHT. By Lewis Wricurt. Illustrated. 
Second Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. 


PRACTICAL EXERCISES inLIGHT, 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 


LIGHT FOR STUDENTS. By E. 
EDSER, A.R.C.Sc. Gl. 8vo. 6s. 

LIGHT VISIBLE and INVISIBLE. 
Prof. SILVANUS THOMPSON, F.R.S. Illustrated. 


vo. 6s. net. 
LESSONS IN 

ELECTRICITY AND MAGNETISM. By Prof. S. 

THOMPSON, F.R.S. Fceap. 8vo. 4s. 6d. 

AND ELEC. 


TRICITY FOR BEGINNERS. By H. E. HADLEY, 
B.Sc. Gl. 8vo. 2s. 6d. 


'PRACTICAL EXERCISES in MAG- 


MANUAL of, 
PHYSICS AND APPLIED ELECTRICITY. Edited | 


~MAGNETISM AND ELECTRICITY 


NETISM AND ELECTRICITY. ByH. E. HADLEY, 
B.Sc. Gl. 8vo. 25. 6a. 


FOR STUDENTS. By H. E. HADLEY, B.Sc. (Lond.). 
Gl. 8vo. 6s. 


ELECTRICITY and MAGNETISM 


{ 


FOR a By F. W. SANDERSON, 
Gl. 8vo. 2s. 


A COURSE. OF SIMPLE EXPERI. 


MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. Is. 6d. 


PHYSICAL OPTICS. By Prof. R. W. 
WOOD. 8vo. 15s. net. 


M.A. 


MACMILLAN AND CO., LTD., LONDON. 
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PETROGRAPHY & GEOLOGY. 


NEW COLLECTIONS OF LANTERN SLIDES. 


I. Representing the micro-photos of the plates of the latest edition of 
H. Rosenbusch’s and E. Wiilfing’s text-book, ‘‘ Mikroskopische 
Physiographie,” Vol. I., Parts I. and II. 

Rosenbusch-' Collection A (Plates IV.-XVI., Vol. I. Part 1.), 
showing growth of cry: aggregates deformations, 
&c. ; 76 slides eet 6 Marks 

Rosenbusch-Collection B (Plates I. -XIL., I. Part II.), 
showing the rock-forming minerals ; 72 slides’ 10 

In connection with these we remind readers of the petrographical 
collections of lantern-slides showing ‘‘the mode of occurrence of 
rock-forming minerals,” ‘‘the microstructure of the rock-forming 
minerals,” ‘the structures of rocks,” &c. (see our advertisement in 
former numbers). 

Il. The New Collection of Slides for the illustration of the study 
of Earthquakes, arranged by Dr. A. Sieberg (Strassburg) ; showing 
not only the effects of earthquakes, but principally the mode of 
investigation ; seismometer, seismoskop, ements &e., &c.; the 
collection consists of 75 slides one «w- $05 Marks 


. Geological Relief-maps of the “Siebengebirge on the 
Rhine” and the ** Vosges Mts.”’ have just been constructed ; they 
are carefully coloured and neatly framed. Prices: Siebengebirge, 
75 Marks; Vosges Mts., 60 Marks, with cap showing the distri- 
bution of former glaciers, 90 Marks. Ask for special bulletin. 


Vol. 


Collections 0) Minerals, Fossils, Meteorites, purchased for cash 


or exchanged. 
Dr. 


F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN.ON-RHINE, GERMANY. 


ESTABLISHED 1833. 


ESTABLISHED 1833. 


TEORION ITE. 


Ordinary, 4/- per oz. Typical Cubes, all picked, and } in. diameter, 
9/- per oz. ; }in., 4 in. and above, at from 1/- to 4/-a cube. 
Twin Crystals, 2/- per gramme. Post FREE. 
1 NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, omvine full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO. » Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


FOR SALE. 


Several thousands “~~ hand MICROSCOPE SLIDES by the Best 
Mounters, 6/- dozen. _Botanv, Insects and parts, Anatomy, Roc 
sections, &c. Also SLIDE CABINETS by Beck and others, holding from 
200 to 1000 slides. MICROSCOPES—Swift Bacteriological, Swing-out 
Substage, Abbe Condenser, Iris Diaphragm, Triple Nosepiece, 3”, 4” 


J 
and ;" Oil Imm. All as new, £12. First-class Beck Binocular, with 


much Apparatus, £20. 4-in. ASTRO. TELESCOPE by the original 


Wray. Finder, several Eyepieces, £25. Many others, all kinds and makers. 
Clarkson’s Second-Hand Optical Mart, 338 High Holborn, London. 
(Opposite Gray's Inn Road.) 


INSTRUMENTS BOUGHT. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 
MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 


O Marks | 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and of Cabinets and Apparatus, refer- 
| ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OP INSECTS, BIRDS’ EGGS AND SKINS. 
SPECIALITY.—Objects for +. Study, Drawing 
Classes, 


| Birds, Mammals, &e., Preserved ae Mounted by First-class 
} orkmen true to Nat 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors nee Charing Cross.) 
o@ CATALOGUE (102 pp.) POST FREE. 


CLARKE & PAGE, Specialists in Microscopy, 


104 LEADENHALL STREET, LONDON. 
STUDENTS’ MICROSCOPE (New Model). 
4 Powers, Eyepieces, Polariscope, Spot — Live Box, Stage Forceps, &c.,; 
complete, £4 7s. 6d. 

MARINE SLIDES.—Zoophytes fully expanded as in life, our own pre- 
paration ; beautiful mounts of Medusa, Mollusca, &c.; Phyllirrhoe 
with entire anatomy visible ; Insect parts without pressure. 

Stock of 20,000, ail branches. 

New Catalogue, also Second-hand List of Stands and 
Accessories, Now Ready, free. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Ameeba, Arcella, Actinospbzrium, 
Vorticella, Stentor, Hydra, Floscularia, S licerta, and many 
other specimens of Bo nd Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 
The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

THE DIRECTOR. 


in Prices of 
GLASS-GAPPED BOXES, GARD TRAYS, 
WOOD TABLET & SPECIMEN TUBES. 


| Collections or Single Specimens of Minerals, Rocks or Fossils, 
| Cabinets, Geologists’ Hammers and Chisels, Wood and Glass 
Models of Crystals and other Geological and Mineralogical 
Requisites. 
ROCK SECTIONS PREPARED TO ORDER. 
New Catalogues Post Free. 


_ THOMAS D. RUSSELL, 78 Newgate Street, London, E.C. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor. The telegraphic address 


SUBSCRIPTIONS TO ‘“ NATURE. 


&£ £5. 
Yearly Yearly 110 6 
Half-yearly om 6 Half-yearly ° 15 6 
Quarterly o 7 6 Quarterly °o 8 o 


* The first line being in heavy 
Cheques and Money Orders payable 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


NatTurRE should be addressed to the Publishers; Editorial 
of NaTuRE is. Puusis,” LONDON. 
CHARGES FOR ADVERTISEMENTS. 
4s. a. 
| *Three Lines in Column. o 2 6 Quarter Page, or Half 
Per Line after . o aColumn . IIs 


One Sixteenth Page, or Eighth Col. 10 © 
One Eighth Page, or Quester Halfa Page, ora Column 3 5 © 


Column o 18 6 Whole Page . ° * 660 


type is charged for as Two Lines. 


to MACMILLAN & CO., Limited. 
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ELECTRICALLY HEATED | SON & MERCER] | 
LABORATORY APPLIANCES, 34 Camomile Street, Within 


and OTHER STILLS, 
H TES FOR S 

“2 BOVERTON REDWOOD'S 
YISCOMETER 


For the determination of the viscosity of 
Lubricating Oils, with printed instructions 
for use. 


Contractors to the Admiralty, War, India, & Colonial Offices, &c. 


THE “FLOW” EXTRACTORS ANewPocketHand6 Camera: 


(PROVISIONAL PATENT). 
THE STEREOSCOPIC COMPANY’S 


POST CARD “STANDARD.” 


Illustratea Catalogue Gratis. 


Price Compinte, 
fitted with the 
Company’s 
Anastigmat 
and Koilos 

Shutter, 


| 
| 


“THESE Simple Extractors are 

much more effective than 
Soxhlets for many purposes, as the 
substance is kept covered by the ¢ 
‘solvent in use and a flow of clean 
solvent is continuously moving 
directly throvgh the substance, 
whereby the extraction is greatly 
tacilitated. 


Price—A, 7/= doz. ; B, 8/6 doz. 


C, Complete apparatus, with Condenser 
(Burgess s Patent), all stoppered together, , 12/6. 


The Company's g 
Post Card 

** Standard ” 
is fitted with an 
improved front 
which allows of the 
finest adjustment 


in centr nz. 


Double extension, 
Daylight Loading 
Roll Films or 
Plates. 


Sole Makers— 


Cc. E. MULLER, ORME & Cco., Ltd., Write for CATALOGUE I‘o. 12d, free from 
oc Glass Blowers and Manufacturers of The LONDON STEREOSCOPIC COMPANY, 


148 HIGH HOLBORN, LONDON, W.C. 106 & 108 Regent St, W., 64 Cheapside, 
Contractors to H.M. Gov ERNMENT. — = 


anv Co., LimiTEp, at St. Martin’s Street, London, W.C., and THz MacMiLLAN Company, 66 Fifth Avenue, New York.—Tnurspay, January ro, 1907: 
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Registered as a Newspaper at the General Post 


“NEWTON & CO 


“ DEMONSTRATOR'S” 
FOR LIMELIGHT OR ELECTRIC. 


With Prism for Erecting, 
and for Verticai Projection. 


Prick £10 10s. 


8 FLEET ST., 
LONDON. 


' 
' 


TRATE 


GENERAL LIBRA 
UNIV. OF Mich 


“FEB 2 190: 


D JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for aye.’’— WorDsworTH. 


[Price SIXPENCE 


Office. } 


| 


LANTERN. 


The most simple 
and efficient 
Single Lantern 
yet constructed 
for general 
scientific work. 


THIS SEASON'S 
CATALOCUE OF 
SLIDES, &c.. 


{All Rights are Reserved. 


REYNOLELDS & BRANSON, 
Chemical and Scientific Instrument Makers to His Majesty’s 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated ahove, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water, 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 550 pp. and 1500 
lllustrations, free on application. 

Desicns or BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


A SIMPLE TREATI 
By CONRAD BECK and HERBERT 


the use of mathematics. 


PHOTOGRAPHIC LENSES. 


1/-, Post Free 1/3. 


This somewhat difficult subject is made clear without 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON, 


SE. 
ANDREWS. 


PRACTICAL NOTES 


Free on application to 


TELEPHOTOGRAPHY. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


ON 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. 


Giving continuous 
records on Charts 
which only require 
changing once a 
week. Invaluable 
to invalids and 
others who are 
unable to take 
daily readings of 

the ordinary 
= instruments, 


In handsome polished or waxed frame, with bevelled plate glass 
on all sides and top, and fitted with drawer for keeping 
the charts. 

VERY SUITABLE FOR PRESENTATION. 


Illustrated Price List of Self-Recording Meteorological 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
' Branches—45 CORNHILL, and 122 REGENT STREET. 
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INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN & IRELAND. 
FouNDED 1877. INCORPORATED BY ROYAL CHARTER 1885, 


EXAMINATIONS : APRIL, 1907. 

The INTERMEDIATE EXAMINATION will 
TUESDAY, APRIL 9. 

FINAL EXAMINATIONS in—{a) Mineral Chemistry, (4) Metal- 
lurgical Chemistry, (c) Physical Chemistry, and (d@) Organic Chemistry, 
may commence on TUESDAY, APRIL 9, or on TUESDAY, APRIL 16. 

The FINAL EXAMINATION in (2) The Analysis of Food and Drugs, 
&c., may commence on MONDAY, APRIL 8, or on MONDAY, 
APRIL ts. 

The Intermediate and Final Examinations are open only to Candidates 
who have complied with the Regulations. 

EXAMINATIONS in CHEMICAL TECHNOLOGY will commence 

n TUESDAY, APRIL 2:2. These Examinations will be open only to 
ellows, and to those Associates who have been registered as such for at 
east one year, who produce evidence of practical Technological training. 

All applications for the April Examinations must be received at the Office 

f the Institute not later than TUESDAY, FEBRUARY 26, 1907. 

Forms of application and further particulars can be obtained from the 
ReGisTRAR, Institute of Chemistry, 30 Bloomsbury Square, London, W.C. 

“The Regulations for the Admission of Students, Associates, and 
Fellows,” 1s. net. 

“A List of Official Chemical Appointments held in Great Britain and 
Ireland, in India and the Colonics,” 2s. net (post free 2s. 3d.) 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 

The following special courses of instruction will be given during the 

Leat and Summer Terms, 1907 :— 
TECHNICAL GAS ANALYSIS. 
By Cuarces A. Keane, M.Sc., Ph.D., F.I.C. 

A course of practical work suited to the requirements of those engaged 
in chemical and metallurgical industries. Monday evenings, 7 to 10 p.m., 

ommencing Monday, January 14, 1907. 
RADIO-ACTIVITY AND CONDUCTION IN GASES. 
By R. S. Wittows, M.A., D.Sc. 

A course of ten lectures, fully illustrated by experiments, intended 
or those who havea knowledge of general physics and who desire to become 
acquainted with the r cent advances in this branch of science. Friday 
venings, 8 to 9 p.m., commencing Friday, January 18, 1907. 

PHYSICAL CHEMISTRY. 
By G. Senter, B.Sc., Ph.D. 

A course of ten lectures and demonstrations, with opportunity for 
laboratory work, arranged for those engaged in chemical and electrical 
industries who desire to obtain a knowledge of the modern developments 
of Physical Chemistry, and for London University candidates. Monday 
evenings, 7 to 9,p.m., commencing Monday, April 8, 1907. 

Detailed syllabus'of the courses may be had upon application. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 


Prospectus may be had post free from the VICE-PRINCIPAL, 
University Tutorial College, 32 Red Lion Square, Holborn, 


commence on 


BOROUGH OF WIDNES. 


MUNICIPAL DAY SECONDARY AND TECHNICAL 
SCHOOL 


Wanted, an experienced ASSISTANT MASTER, well qualified in 
some or all of the following subjects :—Pure and Applied Mathematics, 
Machine Construction, Steam. Applicants must be graduates of a British 
University or possess equivalent qualifications. Salary in accordance with 
the Lancashire County Council scale. Previous experience recognised 
in fixing initial salary. The appointment is subject to the approval of the 
Lancashire Education Committee. For form of application, which must 
be returned not later than January 21, and scale of salaries send stamped 
foolscap envelope to the undersigned. 

H. S. OPPENHEIM, 


Town Hall, Widnes, Town Clerk. 
December 28, 1906, 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANF, E.C. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES, under Recognised Teachers oj 
the University of London. 


Avex. McKenzie, Ph.D., D.Sc 


H. Wren, Ph.D., B.A., B.Sc. 
Avpert GrirFFitus, D.Sc. 
Physics ... = D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
JE. H. Smart, M.A. 
C. V. Coatss, M.A. 
V. H. Brackman, M.A 


Mathematics ose 


Botany ... ove on on ove 
Zoology .. H. W. Untuank, B.A., B.Sc. 
Geology & Mineralogy «. J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M 

RESEARCH in Chemistry and Physics in well-equipped laboratories. 

Freneh, German, Spanish, and Italian Classes. 

EVENING CLASSES in Biology, Physiology, Practical Geomet; 
Building and Machine Construction, Theoretical Mechanics, Applic: 
Mechanics and Mechanism, Land and Quantity Surveying. 

Calendar 3d. (post free 5¢.), on application to the SECRETARY. 


TUITION BY CORRESPONDENCE 


(Residence abroad no impediment), 


For MATRICULATION, B.A., B.Sc., RESPONSIONS, SCHOLAR. 
SHIPS, and PROFESSIONAL PRELIMINARIES. 

Tuition in Latin, Greek, French, German, Italian, Spanish, Mathematics, 
Mechanics, Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. 

The staff includes grac sates of Oxford, Cambridge, London, and Royal 
Universities. 

Address Mr. J. Cuarveston, B.A., Burlington Correspondence Colleve, 
Clapham Common, London, S.W. 


METEOROLOGICAL COMMITTEE. 
READERSHIP IN DYNAMICAL METEOROLOGY. 


The Meteorological Committee are enabled by a private donation to 
appoint a READER in )YNAMICAL METEOROLOGY, to hold office 
from October 1, 1907, or such earlier date as may be arranged, under the 
following general conditions. 

1. The Readership will be of the annual value of £350, and will be 
tenable for three years at any British University that may be approved fo: 
the purpose and affords the required facilities. 7 

2. Candidates must produce evidence of being able to carry out original 
investigation of a mathematical character. 

3. The duty of the Reader will be primarily to promote the Science of 
Meteorology by mathematical investigation, and he will be expected to give 
annually a short course of about twelve lectures. 

Further details may be obtaired from the Director OF THE METEOR- 
OLOGICAL OFrFicE, 63 Victoria Street, London, S.W. 

Applications should be sent to the Direcror not later than March 1, 
1907, and should be accompanied by references, but no testimonials +h vuld 
be sent. 

Meteorological Office, 

January 12, 1907. 


ALEXANDER McGREGOR MEMORIAL 
MUSEUM, KIMBERLEY, S.A. 


The Board of Management invites applications from gentlemen of general 
scientific training for the post of CURATOR of the above Museum, at a 
salary of £400 per annum, rising by £25 annual increments to £500. Appli- 
cants should state their special qualifications and when they will be able to 
take up duties. y 

Applications should be forwarded direct to the Secretary, Alexander 
aida Memorial Museum, P.O. Box 316, Kimberley, S.A., and react 
him on or before March 31, 1907. tale 

Further particulars may be had upon application to the AGENT-GENERAL 
FOR THE Cape oF Goop Hors, 100 Victoria Street, Westminster, London. 


ARMSTRONG COLLEGE, 


NEWCASTLE-UPON-TYNE. 


The Council invite applications for the pest of AGRICULTURAL 
ZOOLOGIST, who will be an Assistant in the Department of Zoology. 
His stipend will commence at £150 per annum. Full particulars as to 
duties, &c., may be obtained from the undersigned, to whom six copies of 
applications and testimonials must be sent ot /ater than January 26, 19¢ 


F. H. PRUEN, Secretary. 


THE UNIVERSITY OF SHEFFIELD. 


The Council of the University of Sheffield invites applications for te 
CHAIR OF PATHOLOGY, to be sent in not later than January 31, 19¢7- 
Particulars may be obtained from the DkAn oF THE MEDICAL FAcutty. 


W. M. GIBBONS, Registrar 
December 18, 1906. 
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BARGAINS in SCIENCE BOOKS 


Publishers’ Remainders 
in New Condition. 


Reduced 

Fauna of Shropshire: Mammals, Birds, Reptiles, Price. 
and Fishes. y H. E. FORREST. Plates. Crown 8vo, 

aes (Pub. 7s 6d. net) 2 3 


The Geography ‘of Mammals. By W. L. 
SCLATER, M.A., and P. L. SCLATER, M.A. 8 Coloured 
Maps. 50 Illustrations. Demy 8vo, Cloth. (Pub. 12s. net) 3 6 
Materials for the Study of Variation. By 
W. BATESON, M.A. 8vo, Cloth. ee (Pub. 21s. net) 5 O 
Text-Book of Zoology. By Dr. J. E. V. Boas. 
427 Illustrations. Roy. 8vo, Cloth. (Pub. 2ts. net) 4 4 
Studies in the Evolution of Animals. By 
E. BONAVIA, M.D. 128 Illustrations. Small 4to, Cloth 
(Pub. 2ts. net) 4 10 
The Sphagnacez, or Peat-Mosses of Europe 
and North America. By R. BRAITHWAITE, M.D, 


F.L.S, 29 Full-page Plates. Imp. 8vo. pm (Pub. 25s.) 8 O 
British Fungi. By M. C. Cooke. Coloured 

Pilates. Cr. 8vo. oso (Pub. 6s.) 2 9 
Our Reptiles and Batrachians. By M. C. 

COOKE. Illustrated. i (Pub. 6s.) 2 9 
Microscopic Fungi. By ™M. Cooke. 269 

Coloured Figures... oe (Pub. 6s.) 2 9 
Introduction to ‘the Study ‘of Fungi. By 

M. C. COOKE. (Pub. 144s) 4 10 


Sexual Dimorphism ‘in ‘the ‘helt King- 
dom. By J. T. CUNNINGHAM. ... .(Pub. 128.64.) 3 4 
Elements of Mintomnetagy. By W. S. DALLas. 
. (Pub. 8s. 6d.) 1° 9 
Tycho Brahe. By J. L. E. DRAPER DREYER. 
(Pub. 12s.6d.) 2 3 
Organic Evolution as the Result of the 
Inheritance of Characters to 
the Laws of Crgas e Growth, By G. H. EIMER. 
8vo, Cloth (Pub. 125. 6d. net) 2 9 
An Introduction to the Study of Mammals 
Living and Extinct. By W. H. FLOWER and R. 
LYDEKKER. 357 Illustrations. Thick 8vo, Cloth. 
(Pub. 255) 8 O 
Manual of the Mineralogy of Great Britain 
and Ireland. By R. P. GREG, F.G.S. Illustrated. 8vo. 
(Pub. rss.) 1 9 
An Elementary Text-Book of British 
Fungi. By W. pe LISLE HAY, F.R.G.S. Portrait. 400 
Roy. 8vo. (Pub. 15s.) 4 6 
Micro-Organisms and Fermentation. By A. 
JORGENSEN. 83 Illustrations. Demy 8vo, Cloth 
1os. net) 3 4 
Micro-Organisms and Disease. By Bb. E. 
KLEIN, M_D., F.R.S. 201 Illustrations. Cr. 8vo. 
(Pub. 10s.6¢.) 3 4 
Biological Lectures and Addresses. Ly A. 
MILNES MARSHALL, M.D. Cr. 8vo, Cloth. (Pub. 3s. 6¢.) 1 9 
Britioh Fungus. Flora. G. Masser. 4 Vols 
0. (Pub. 30s. net) 11 O 
The Cat, By St. G. “Mivart, R.S. 200 Iilus- 
trations. (Pub. 30s) 7 6 
Natural History of British Butterflies and 
Moths. By E. NEWMAN, F.Z.S. goo Life-size Figures of 
every Species. Sup. Roy. Bvo. ove (Pub. 25s.) 10 6 
Genus Monticulipora and its Sub-Genera. 
3y Prof. NICHOLSON. 6 Fuli-page Plates and se Illus- 
trations, (Pub. 185. 5 6 
Complete Illustrated Natural History. By 
Rev. J. G. WOOD. 2100 Illustrations. 5 Vols. Sup. Roy. 8vo. 
(Pub. 52s. 27 O 
The Myology of the Raven. By R. W. 
SHUFEL - (Pub. 13s.) 2 9 
Rambles in Search of Flowerless Plants. 
By MARGARET PLUES. 20 Coloured uae. (Pub. 7s.6¢) 2 4 
'." Above prices include postage to ong part of the United 
Kingdom, Full wil Cotelogee Sree on application. 


H. J. GLAISHER, 


REMAINDER BOOKSELLER, 


57 Wigmore Street, London, W. 


VOLUME II. 1 (Price | peu Shillings) ready shortly. 
SCOTTISH NATIONAL ANTARCTIC EXPEDITION. 


Report on the Scientific Results 


OF THE 


VOYACE OF S.Y. “SCOTIA” 


DURING THE YEARS 1902, 1903, & 1904, 


Under the leadership of WILLIAM S. BRUCE. 
VOLUME I. 
Voya 


yage William S. Bruce, F.R.S.E. 
Il. Summary of Results | 


VOLUME Ii. (Ready shortly.) 
Physics. 
Robert C. Mossman, F.R.S.E. 
I, Magnetism . Charles Chree,. D. Sc., mw D., F.R.S. 
Bat ymetry_ S. Bruce, F R S.E 
F.R.S.; “William S. 

Iv. oo of the { Bruce, F.R.S.E.; Andrew King, 

F.1.C.; and D. W. Wilton. 

V. Tides and Waves { Sit H. Darwin, K.C.B., F.R.S. ; 

others. 
VOLUME ill. 
Botany. 

. South Orkneys, {R. N. Rudmose Brown, B.Sc.; O V. 
Gough Island,and Darbishire, D.Sc. ; J. Cardot; A. and 
Ascension _l_ Es. Gepp; and F. E. Fritsch, Ph.D. 

II, Phytoplankton kK. M. Clark, B.Sc., Univ. of Aberdeen. 

Ill. Bacteriology jJ. H. Harvey Pirie, B Sc., M.B. 
Geology. 

L. Elles & E.T Newton, F.R.S. 
. H. Harvey Pirie, B.Sc., M.B., and R. 
“Campbell, M.A., B.Sc., University of 

Edinburgh. 

III. Deposits of the {J H. Harvey Pirie, B.Sc.,M.B.,& H. H. 

: illiam Bruce, F.R and 

IV. Glaciology ... m Harvey Pirie, B'Sc., M. J 

Cartography. 

Coats Land, South (Ww. S. Bruce, J. H. H. Pirie, R. N. R. 
Orkneys, and Brown, D. . Wilton, T. Robertson, 
Gough Island and E. K. Carmichael. 

VOLUMES IV., V., and VI. 
Zoology -—containing— 

Zoological Journal D.W. Wilton & the Naturalists of the Scotia. 

Cetacea ... - .. William S. Bruce, F.R.S.E. 

Professor D. J. Cunningham, M_.D., F.R.S., 
David Waterston, M.D.,& RB Thomson, 

“~~ M.B.,Ch.B., University of Edinburgh, Pro- 

i fessor David Hepburn, M.D., University 

of Wales, &R. N. Rudmose Brown, B.Sc. 

W. Eagle Clafke, F.R.S.E., Royal Scottish 


1. Narrative of the | 


I. Palzontology 
Il. Stratigraphy 


Otariida 
Phocide... 


Museum. 

David Waterston, M.D., University ot 
engin emoryos Edinburgh. 

Pi § Louis Dollo, Musée royal d histoire naturelle, 
Brussels. 

r Prof. W. A. Herdman, D.Sc., F.R S., Univ. 
unicata of Liverpool. iia 

W. E. Hoyle, M. anchester 

Cephalopoda .. Museum A., D.Sc 

Gastropoda 


Lamellibranchiata “Vy. C. Melvill, M.A., and R. Standen, Man- 


Auphinenra chester Museum. 

Sca phe ipoda 

Nudibranchiata Sir Charles N. E. Eliot. K.C.M.G. 

Copepoda sal «. Thomas Scott, LL._D., Aberdeen. 

Cirripi dia .. W.F.Lanchester,B.A.,Univ.College, Dundee. 

T. V. Hodgson, Plymouth. 

Prof. G. H. Carpenter, B.Sc , Royal College 

Collembola { of Science, Dublin.’ 

Acarina an .. Dr. E. L. Trouessart, Paris. 

Tardivrad, Murray, Scottish Loch Survey, 
are a Edinburgh. 

Ophiuroidca 

Asteroidea Dr. R. Koehler, Université de Lyon. 

Echinoidea 


.. Dr. Clément Vaney, Université de Lyon. 
Polycheet (J. F. Gemmill, M.D., University of Glas- 
olycheta \" "gow, and R. T. Leiper, M.B., Ch.B. 
J. C. Melvill, M.A., and R. Standen, Man- 


Holothuroidea... 


Brachirpoda ... { chester 
Nematoda a0 +. Dr. von Linstow, Gottingen. 
Hydroidea sie ew ow Ritchie, M. A., Univ. of Aberdeen. 
Ale os rofessor J. Arthur Thomson, M.A., Uni- 
{ versity of Aberdeen. 

Meduse _ .. E, T. Browne, University College, London. 
Porifera . To sent, Université de Caen. 

EpINBURGH : 


THE SCOTTISH OCEANOGRAPHICAL LABORATORY. 
at Tue ScoTrrisH OCEANOGRAPHICAL LAboRATORY ; 
James Tun, 55 SourH Brivce, Epinsurcu ; 

James MacLenose & Sons, 61 St. Vircent Street, Grascow. 
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IMPERIAL DEPARTMENT OF 
AGRICULTURE FOR THE W. INDIES. 


Applications are invited for the appointment of SCIENTIFIC 
ASSISTANT on the Staff of the Imperial Department of Agriculture 
for the West Indies. Candidates should, preferably, be graduates in 
Natural Science Honours ; well informed in current scientific. work, chiefly 
Biological, proficient in French and German ; and with good experience in 
correcting and editing scientific papers for the press. The appointment 
will be for three years, with a salary at the rate of £350 per annum, with 
free passage to the West Indies. Candidates, who should not be more than 
27 years of age, are requested to forward applications, accompanied by 
copies only of recent testimonials, to the Privare SECRETARY TO THE 
SECRETARY oF STATE, Colonial Office. Downing Street, S.W., from whom 
full particulars may be obtained, not later than January 28, 1907. 


WANTED. 
Science, Mathematical, & Engineering Tutors 


for Public, Secondary, County, Grammar and Private Schools. 
Salaries, £350 to £150. Also a number of Juniors for small Schools. 
For Vacant Masterships England and Abroad. List of Appointments 
sent to all Candidates. No Preliminary Fee. 
ORELLANA & CO. 
can guarantee each candidate with good references an appointment. 
EstTp. OVER 50 YEARS. 


80 WIGMORE STREET, LONDON, W. 
PRIVATE ASSISTANT.—Expert Glass- 


blower, with training in management of a laboratory, required as 
private assistant in carrying out scientific investigations in Chemistry 
and Physics in a University Laboratory. Applicants are requested to 
State age, experience, presen: work and salary to ‘‘ Y,” c/o NATURE. 


Would some kind friend render small mone- 


tary help to young scientific author to bring out a brand new book on 
Heredity and Organic Life on original lines? MSS. gladly submitted. 
—Write AuTHuor, 37 Daniel Street, Cardiff. 


The TOKIO EDUCATIONAL MUSEUM. 


—The Library of this Institution, which is under the Imperial Depart- 
ment of Education, would be pleased to receive current price-lists of 
Natural History Specimens, and catalogues of Philosophical Instru- 
ments and of bocks relating to Education. 


PLATINUM.—£5 17s. 6d. per oz. troy given 
for old crucibles, apparatus, foil, &.—R. OLtpHert, Jeweller, 19 Elm 


Grove Parade, Barnes, S.W. Bankers: London, City and Midland 
(Barnes Branch). 


Can Radium-containing preparations be 
supplied in sufficient quantities and at sufficiently moderate prices to 
be generally available? A @eply to this question is contained in a 
circular which may be had free of charge by applying to Tue RapiTe 
Company, 1go Vauxhall Bridge Road, London, $S.W 


Radium, 5 milligrammes, very active, in 
original tube, seals unbroken.—Offers to ‘‘ Science,” c/o Publishers of 
ATURE. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought; good prices given. 
—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


Sale by Auction. 


GENERAL NATURAL HISTORY SPECIMENS. 
MONDAY AND TUESDAY NEXT ar 12.30. 


MR. J. C. STEVENS will Offer at his 


Rooms, 38 King Street, Covent Garden, London, W.C.— 

A Collection of Birds’ Eggs, including some fine sets from the Collection 
formed by Mr. BerTLinG, together with some interesting specimens 
from the late Mr. BarTLETT’s Collection. 

British and Exotic Lepidoptera, set, and in papers, from various 
localities. 

Fine Heads and Horns of Animals suitable for decorating Libraries, 
Halls, Billiard Rooms, &c. 

On view Saturday prior ten till two, and morning of sale. 
atalogues on application. 


T. M. F. TAMBLYN-WATTS, 


Scientific Apparatus 
Maker. 


LISTS POST FREE. 


SETTLE, YORKS. 


TROPICAL MEDICINE. 
NEW PERIODICAL. 


Annals of Tropical Medicine and Hygiene. Issued by the Incorporate 
Liverpool School of Tropical Medicine. . Edited by Prof. Ross, in collabor 
ation with Drs. SrgrHens, Topp, THomas and Breint, Mr. NewsTEa1 
and Sir Rupert Boyce. 

The Annals, of which the first number will appear early in 1907, wi 
replace the series of separate Memoirs of the Liverpool School of Tropica 
Medicine, twenty-one of which have hitherto been published by the Scho: 
(ten wer with 640 pages and 49 plates and figures within the last tw 
years). 

The subscription for the Annals is ten shillings and sixpence a year, pos! 
free, and the subscription for 1907 should be forwarded at once to th 
Secretary, Liverpool School of Tropical Medicine, B1o Exchang 
Buildings, Liverpool, by those who wish to receive the successive issues a 
they appear. 


THE BIO-CHEMICAL JOURNAL. 
Vol. I. NOW COMPLETED. Nos. 1 to 10. 


The journal is devoted to bio-chemistry, including botanical, 
zoological, pathological, clinical and pharmacological division® 
of the subject. 

Price 15 Shillings per volume. 


Further information and sample copies may be obtained from 
The Editors, Bio-Chemical Journal, The University, Liverpool. 


Abridged Edition of Myers’ human Personality. 


In One Volume, 8vo, 10s. 6d. net. 


HUMAN PERSONALITY AND ITS 
SURVIVAL OF BODILY DEATH 


By FREDERIC W. H. MYERS. 
Edited and Abridged by his Son, 
LEOPOLD HAMILTON MYERS. 


LONCMANS, CREEN & CO., 39 Paternoster Row, London, €.C. 


JUST PUBLISHED, Svo. 9s. net. 


THE WORLD MACHINE 


THE FIRST PHASE, THE COSMIC MECHANISM. 
By CARL SNYDER, 


Author of ‘ New Conceptions in Science,” &c. 


*,” An historical survey of the growth of our knowledge of 
the material world in which we live, from its crudest beginnings 
to the newest ideas and discoveries of the present day. 


LONCMANS, CREEN & CO., 39 Paternoster Row, London, E.C. 


CHEAP RE-ISSUE. 8vo. 6s. net. 


AN ESSAY ON LAUGHTER 


Its Forms, its Causes, its Development, 
and its Value. 


By JAMES SULLY, M.A., LL.D. 


LONCMANS, CREEN & CO., 39 Paternoster Row, London, E.C. 


STUDIES in MICROPETROGRAPHY. 


BEAUTIFULLY COLOURED PLATES. 
Twelve Monthly Parts, post free to Subscribers only, £4 4 O net. 
Limited to 1000 copies. Prospectus on application. 

g@ Nature says :—“ The plates and detailed descriptions should enable 

the student to go a very long way in self-instruction, while the serie 
of preparations would be welcome in any laboratory.” 
To familiarise students with the naked-eye appearances of the rocks 2 
series of 48 Megascopic Specimens will be available to subscriber 
only at £1 1s, net in advance. 


ROBERT SUTTON, *sourifwank, LONDON, 
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FREDK. JACKSON & Co. 
ie (Late MOTTERSHEAD & CO.), 
labor 
—~ 14 CROSS STREET, MANCHESTER. 
— Goods Entrance: 10 Half-Moon Street. 
“i: LABORATORY FURNISHERS. 
a oe Importers, Manufacturers, and Dealers in 
a CHEMICAL AND PHYSICAL APPARATUS 
yen Of every Description. 
= FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPEREO BOTTLES, 
iL AND EVERY LABORATORY REQUIREMENT. 
oy Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on application. 
Telegraphic Address—"‘ APPARATUS, MANCHESTER.” 
ical Telephone Number—2238. 
sion 
SECOND- HAND TELESCOPES. 
5 in. Dallmeyer, Equatorial with Clock, complete £80. 4 i in, a 
Equatorial and Clock, complete £60. 34 in. Cooke Al Pp 
nearly new, £17 10s. 
001. SECOND-HAND MICROSCOPES. 
— Baker’s Nelson No. 2, complete with accessories, £16. Watson’s 
it Edinburgh H. yg Outfit, £16 10s. Swift’s Bacteriological, 
y: best pattern, complete, £14 10s. 


1 
STANDARD BAROMETER by Pastorelli & Rapkin, Perfect 
order, £4 4s. Many others, all kinds. New Lists on Application. 


A. CLARHESON & CoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


CALCIUM METAL 


99°3 to 99°6, 1/— per oz., 1Z&/= per Ib. 
Also Powder and Shavings ; and as Wire in 2 gauges, 4 and 24 millimetres, 
a@- NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 


pe Nature says : “Messrs. E. Dent & Co. have lately 
introduced a new astronomical clock which should find its 
way into many observatories where an accurate instru 
ment is required at a moderate cost. For thesum of £21 
they supply a clock with a 10-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum i in a solid ma- 
hogan case ; and after examining the instrument we have 
, no hesitation in pronouncing it a marvel of cheapness.” 


DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 
of the Great Clock, Big Makers of the 


Clock of Royal 

Only Addresses— 

61 STRAND, Hem 

LONDON. 


And 4 ROYAL EXCHANGE, 


INVAR 


ge Send for NEW PRICE LIST, &., just published. 
J. H. AGAR BAUGH, 


s2 HATTON GARDEN, LONDON. 


ON SALE. 


Astronomical Telescope by WRAY, 4} in. clear aperture, Cradle 
Support Tripod, Finder, ANOTHER, by SoLomons, 3} in., mae- 
nificently made throughout. Two Steadying Telescopic Rods? to big end. 
One Racking Steadying Rod to Eyepiece, Slow Motion, Tripod, will 
respond to most rigid test, £19. Chemical Balance, Agate Bearings 
just overhauled by OgRTLING, load 100, sensitive y, milligramme, cost 
£16, price £5 10s. Zeiss’ Prismatic Binocular, Sling-Case, £5. 
Chronometer by Arnotp, £5. Transit Instrument by Troucutron 
& Simms, Circular Stand in Brass, Adjusting Screws, Striding — 

ort- 


-C. £6 10s. Miner’s Level, complete as new, cost £24, price £7. 
i ARMBRECHT, NELSON & CO., scientific Chemists, able Microscope in Care, by Beck, £2. Society of Arts Microscope, 
complete in Case, . 
: 71 & 73 Duke Street, Grosvenor Square, London, W. = joHN LACKLAND, 30 Blackfriars St., Salford, Manchester. 
SCIHNTIFIC WORTHIES. 
The following is a list of the Steel Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. LORD KELVIN. SIR RICHARD OWEN. LOUIS PASTEUR. 
of THOMAS HENRY HUXLEY. BARON ADOLF ERIK NOR- JAMES CLERK MAXWELL. 
i CHARLES DARWIN. DENSKJOLD. JAMES PRESCOTT JOULE. SIR ARCHIBALD GEIKIE. 
S JOHN TYNDALL HERMANN L. F. HELMHOLTZ. WILLIAM SPOTTISWOODE. LORD LISTER. 
SIR GEORGE GABRIEL SIR JOSEPH PALTON HOOKER | THUR CAYLEY. ANISLAO CANNIZZARO. 
C SIR CHARLES LY ADAMS PROF. SIMON 
GEORGE B. AIRY. 
= A SEPH SYLVESTER. Sik WILLIAM HUGGINS. 


SIR CHARLES WHEATSTONE. J. LOUIS R. AGASSIZ. 

SIR WYVILLE THOM 

ROBERT WILHELM BUNSEN. ANDRE 
Geikie, 


N.B.—The Portraits of Sir A. 


and are Photogravures. 


Lord Prof. 
Prof. S. Newcomb, Sir W. Huggins, Lord Rayleigh and Prof. Suess belong to a New Series 


ES JO 
IVANOWITSH MEN- 
ELEEFF. 


LORD RAYLEIGH. 
PROF. SUESS. 


Cannizzaro, Prof. von K@6lliker, 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; or the Series 
of 85 Portraits in a Handsome Portfolio for £9, carriage paid. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


The Portfolio may b3 had separately, price os. 


HARVEY & PEAK 


(By APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


WAVE MOTION. 


re of the new A 
by Dr. J. A. FLEMING 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
@ SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. “Sa 


paratus illustrating Wave Motion, designed and used 
in the Christmas Lectures at the Royal Institution. 


DENT’S ASTRONOMICAL CLOCKS 
SIDEREAL OR MEAN Time Clocks For £21 & upwards. 
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MACMILLAN & CO’S a: 


BOOKS ON ANTHROPOLOGY, &c. 
PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘‘ Malay Magic,” &c., and CHARLES OTTO 
BLAGDEN, M.A. With numerous Illustrations specially taken for the Work. Two Vols. 8vo. 42s. net. 


THE TODAS. By W. H. R. RIVERS. With numerous Illustrations anda Map. 8vo. 21s. net. 


THE LOWER NIGER & ITS TRIBES. THUR 
AT THE BACK OF THE BLACK MAN’S MIND; or, Notes on 


the Kingly Office in West Africa. By R. &. DENNETT. With Illustrations. 8vo. tos. net. 


8vo. 10s. net. 


THE GOLDEN BOUGH. A STUDY IN MAGIC AND RELIGION. 


By J. @. FRAZER, D.C.L., LL.D., Litt.D. Third Edition. (2m the Press. 


LECTURES ON THE EARLY HISTORY OF THE KINGSHIP. 


By J. G. FRAZER, Hon. D.C.L., Hon. LL.D., Hon. Litt.D., Author of ‘‘ The Golden Bough.” 8vo. 8s. 6d. net. 


THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA. 


By A. W. HOWITT, D.Sc., Hon. Fellow Anthropological Institute of Great Britain and Ireland. With numerous 
Illustrations and Maps. 8vo. 21s. net. 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, Special Magistrate and 
Sub. Protector of the Aborigines, Authors of ‘* The Native Tribes of Central Australia.” With numerous IIlustrations. 
8vo. 215. net. 


THE NATIVE TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, of the University of Melbourne, and F. J. GILLEN, Sub-Protector of 
the Aborigines. With numerous Illustrations, 8vo. 21s. net. 


THE SOUL OF A PEOPLE. AN ACCOUNT OF THE LIFE AND 


BELIEF OF THE BURMESE. By H. FIELDING HALL, Fourth Edition. Extra Crown 8vo. 7s. 6d. net. 


THE SHERBRO AND ITS HINTERLAND. “bite 


missioner, Sherbro, West Coast of Africa. With numerous Illustrations and Maps. 8vo. 155. net. 


THE HISTORY OF MANKIND. By | MALAY MAGIC. Being an Introduction to 
Prof. FRIEDRICH RATZEL. Translated from the the Folklore and Popular Religions of the Malay Peninsula. 
Second German Edition by A. J. BUTLER, M.A., with By W. W. SKEAT, of the Civil Service of the Federated 
Introduction by E. B. TYLOR, D.C.L., F.R.S. With | Malay States. With a Preface by C. O. BLAGDEN, Member 
Coloured Plates, Maps, and Illustrations. 3 Vols. super | of the Royal Asiatic Society, and formerly of the Straits 
royal 8vo, 36s. net. Settlements Civil Service. With numerous IIlustrations. 

The volumes can be purchased separately, 12s. net each. 8vo. 21s. net. 
The work can also be had in 30 parts, 1s. net each, 


ANTHROPOLOGY : An Introduction to the | THE HISTORY OF HUMAN 


Study of Man and Civilisation. By EDWARD B. TYLOR, MARRIAGE B 
4 y EDWARD WESTERMARCK, 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. Ph.D., Lecturer on Sociology at the University of 


TRAVELS IN WEST AFRICA. By MARY | _—Helsingfors. With Preface by Dr. A. R. WALLACE. 


H. KINGSLEY. Abridged Edition, Extra Crown 8vo. | Third Edition. 8vo, 145. net. 


s. 6d. ‘ 
WEST AFRICAN STUDIES. By Many H. THE ORIGIN AND DEVELOPMENT 


A with Additional Chapters. OF THE MORAL IDEAS. By EDWARD 
xtra Crown Svo. WESTERMARCK, Ph.D., Lecturer on Sociology at 


THE BURMAN : HIS LIFE & NOTIONS. the University of Helsingfors. In 2 vols. 8vo. Vol. I. 


By SCHWAY YOE. Second Edition. 8vo. 12s. 145. net. 
MACMILLAN rid co., LTD., LONDON. 
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Crystals 


Fine 
Mineral Specimens 


Meteorites 


Systematic Collections of Typical 
Mineral Specimens and Rocks. 


In sets of twenty-five up to fifteen hundred specimens. Prices £1 upwards per 
set, the average price for students’ specimens (average size 2} x2 in.) being about 
9d. For 30 years we have been supplying reference specimens to the mining 
schools, universities and museums throughout the world. We refer to any curator 
or professor of mineralogy or geology. 

We pay transportation on orders amounting to £1 or over with privilege 
of selection. Rejected material returned at our expense. 

Our double system of labelling has met with the highest 
approval. The neat miniature label we attach to each specimen in addition to a 
loose label accompanying museum specimens, gives correctly, name, chemical com- 
position, and locality, preventing the possibility of them becoming lost or misplaced. 

Quality is guaranteed in our prepayment of transportation to any address in 
the world. We could not take double transportation risk, if the quality did not 
insure your keeping them, as we refund money on minerals promptly returned. 

Prices are the lowest, as comparison will show. The volume of our trade 
permits it. 

Free Collection Catalogue, containing lists and illustrations of General 
Mineral and Rock Collections, Series of Ores for Prospectors, Sets of Crystals, 
Series illustrating Hardness and other Physical Characters of Minerals, with price 
list of Laboratory Material and Individual Specimens. 

illustrated Descriptive Catalogue of “Choice Minerals” just pub- 
lished, free on request. 


FOOTE MINERAL CO. 


Established 1876, by Dr. A. E. Foote 


W. M. FOOTE, Manager 


Dealers in 


MINERAL SPECIMENS AND COMMERCIAL RARE MINERALS 


107 N. 19th St., PHILADELPHIA, PA,, U. S. A. 
Address Dept. F. 
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Pulsometer 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 
£4:5: 0. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 
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[AN INTERESTING INSTRUMENT. 
NEW PATTERN BAROGRAPH. 


ie 


THRE “SIMPLEX” 
(Registered No. 468,791). 


In Oak Hinged Case, glazed back and front. Record 
on a Weekly Chart. Price, with a year's “9s of 
Charts, Ink, and Instructions, complete 
SOLE MAKERS: 


PASTORELLI & RAPKIN,110., 


ACTUAL MANUFACTURERS of all kinds of 
Meteorological Instruments, 
46 Hatton Garden, London, E.C. 
Established 1750. Contractors to H.M. Government. 
Telephone: 1981 Holborn. Telegrams: Rapkin, London. 


STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired 
ILLUSTRATED PRICE LIST FREE. 


FROM 


THE DE LA MORE PRESS LIST 


HYPNOTISM: its History, Practice, and 
Theory. By J. MILNE BRAMWELL, M.B., C.M. Demy 8vo, 
cloth, 18s, net. 

The chief aim of this monograph is to draw the attention of medical men 
to the therapeutic value of hypnotism. The author has devoted the last 
twelve years to hypnotic practice and research, and his personal observa- 
tion of the practical work done in France, Germany, Sweden, Holland, 
Switzerland, and Belgium should also make the volume a valuable addition 
to the science of a subject which is exciting much interest at the present 


time. 

LOGIC, DEDUCTIVE AND INDUCTIVE. By 
CARVETH READ, M.A., Professor of Logic at University College. 
Third Edition, Revised ana Enlarged. Crown 8vo. 6s 


THE STUDY OF PLANT LIFE FOR YOUNG 
PEOPLE. By M. C. S'OPE-, D.Sc. London. Designed Cover. 
Illustrated with Plates and numerous Diagrams. Koyal 8vo, cloth, 
2s. 6d. net. 


A FIRST GERMAN COURSE FOR SCIENCE 
STU ‘ENTS. By Prof. H. G. FIEDLER and F. E. SANDBALH. 
With Diagrams. Square 8vo, 2s. 6d. net. 

This book is intended for science students who desire to read, with the 
expenditure of the minimum amount of time, scientific text-books in 
German. The grammatical portion is simple in arrangement and brief, 
while the leading examples will be found of great assistance, and the 
diagrams illustrating scientific instruments and experiments help to fix the 
names in the memory. 


A SECOND GERMAN COURSE FOR SCIENCE 
SFUDKNTS. Readings from Recent German Scientific Publica- 
tions, Selected, Arranged, and Annotated by H. G. FIEDLER, 
Protessor of German at the University of Birmingham, and F. 
SAN DBACH, Lecturer in German at the University of Birmingham, 
Square 8vo, cloth, 2s. 6d. net. 

BURMA: a Handbook of Practical, Com- 
mercial, and Political Information. By Sir GEOKGE sCO1T, 
K. -LE.. Author of ‘** The Burman: his Life and Notions.” Special 

cover design, with many Illustrations and Map, Appendices on the 

Shan States and other subjects. Crown 8vo, cloth, 10s. 6d. net. 


A Complete Catalogue will be forwarded on application. 


ALEXANDER MORING, Lrtp., 
32 George Street, Hanover Square, London, W. 


Write for Particulars. 


VOLUMETRIC 
APPARATUS 


Verified and Stamped 
at the 
NATIONAL 
PHYSICAL 
LABORATORY. 


JOHN J. GRIFFIN & SONS, Ltd., 


KINGSWAY, 
LONDON, 


W.C. 
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THE MICHELSON ECHELON 


DIFFRACTION GRATING AND SPECTROSCOPE. 


Illustrated List (‘‘B”) of 
this Instrument and 
Apparatus for use with it 


post free. 


| 
| THIS INSTRUMENT OBTAINED A GOLD MEDAL AT THE ST. LOUIS EXHIBITION, 


We have also recently designed a form of the Lummer Parallel Plate Interference Spectroscope, on of which we 
shall be pleased to send to anyone. 


Telegraphic Address :—* Sphericity, London.”’ Telephone :—No, 1687 North. 
ILLUSTRATED LIST (**A”) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS CRATIS ON APPLICATION. 


| 
ADAM HILGER, Ltd., 75a, Camden Road, London, N.W. 


EWING’S EXTENSOMETER. JAMES J HICKS 


10, HATTON GARDEN, LONDON, 
a of ALL KINDS OF STANDARD METEO! 


For Measuring the Extension and Modulus 
of Elasticity of Metal Pieces under Tensile Test. 


Applicable to large or 
small test pieces. 
Equally suitable for 
Horizontal or Vertical 
Machines. 
a. The extension is directly 
ie read to 1/5000 inch. 
No part has to be 
Q touched during the test. 
The Clips B and C are 
set 8 inches apart. 


STANDARD THERMOMETER, to Oak Frame, Tube divided oo Stam, 
figured ov Upal Glace 


an 


Full particulars on a 


application, 
Price £27 10 0° 
DELIVERY FROM 


TERRESTRIAL THERMOMETER, on 


RAIN GAUGE. 
Merecrological 
Uoued Kingdom, 
and Africa. 


As used at al! the 
the 
the Colonies 


“(peainbed 0383S) LSOd SANDOTVLVI 


STANDARD BAROMETER, diarieter of Tubc, 05 in., on Mahogany Board. - 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 
THERMOMETERS for STUDENT WORK as specially produced for the Laboratories 


With Curtis's Improvements, 


WRITE FOR LIST 42N. 


The Cambridge Scientific Instrument Co.,Ltd, 


CAMBRIDGE, ENGLAND. 


2 supplied to ihe Meteorological 
Office for thew Stand: 


Nationa) Amare ue 
Expedition, 


| AWARDED NINE MEDALS PARIS EXHIBITION, 1900, 


of the Royal College of Science and City and Guilds Institute. 
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4 
Garragig Theodolites end Thermometers of al) tints for every conceivable purpose 
HOLDER OF THE LARGEST STOCK OF CLINICAL THERMOMETERS THE WORLD 
L OTKNDARD MAXiNUM THERMOMETER. Frame, Tule Stew. 
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MACMILLAN & C0.’S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 


FuLLY ILLUSTRATED. 


To BE COMPLETED IN TEN VOLUMES. 


8vo. PRICE 17s. NET EACH. 


VOLUME I. 


PROTOZOA, | 
By Professor MArcus Harroc, M.A. (D.Sc. Lond.). | 


PORIFERA (SPONGES). 
By IcEerna B. J. SOLLAS (B.Sc. Lond.). | 
WwoRnMs, LEECHES, &c- 
VOLUME II. 

Flatworms. By F. W.GamsBie, M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &c. By A. E. 
Surp.ey, M.A., F.R.S. Rotifers. By Marcus Hartoc, 
M.A. Polychaet Worms, By W. BLAXLAND BENHAM, 
D.Sc. Earthworms and Leeches. By F. E. Brp- 
DARD, M.A, F.R.S. Gephyrea, &c. By A. E. 
Suip.Ley, M.A., F.R.S. Polyzoa, By S. F. HARMER, 
Sc.D., F.R.S. 

SHELLS. 
VOLUME III. 


Molluscs and Brachiopods. By the Rev. A. H. Cooks, 
A. E. Suipey, M.A., F.R.S., and F. R. C. Reep, M.A. 


INSECTS & CENTIPEDES. 
VOLUME V. 
Peripatus. By ApAm SepGwick, M.A., F.R.S. Myria- 
pods. -By F. G. Sinciair, M.A. Insects. Part I. 
By Davip Suarp, M.A., F.R.S. 


COELENTERATA AND CTENOPHORA. 
By Professor S. J. Hickson, M.A., F.R.S. 


ECHINODERMATA. 
By Professor E. W. MacBribE, M.A., F.R.S. 


INSECTS. PART Iti. 
VOLUME VI. 

Hymenoptera continued (Tubulifera and Aculeata), Colecp. 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip. 
tera, Thysanoptera, Hemiptera, Anoplura. lity 
Davip SHARP, M.A., F.R.S. 

FISHES, &c- 
VOLUME VII. 

Fishes (exclusive of the Systematic Account of Teleostei). By 
W. BrinGce, Sc.D., F.R.S. Fishes (Systematic 
Account of Teleostei). By G. A. BOULENGER, F.R.S. 
Hemichordata. By S. F. HARmMeEr, Sc.D., F.R.S, 
Ascidians and Amphioxus. By W. A. HERDMay, 

D.Sc., F.R.S. 

AMPHIBIA & REPTILES. 

VOLUME VIII. 

By Hans Gapow, M.A., F.R.S. 


BIRDS. 


VOLUME IX. 
| By A. H. Evans, M.A. With numerous Illustrations by G. E. 
LODGE. 
MAMMALIA. 


VOLUME xX. 
By FRANK Evers BEDDARD, M.A. Oxon., F.R.S., Vice- 
Secretaryand Prosector of the Zoological Society of London. 


The final volume (which forms Vol. IV. of the Series) is in the press, and the publishers hope that this important scheme will 
be brought to a conclusion by its publication at a date not far distant. 


A HANDBOOEF OF BRITISH 
INLAND BIRDS. By ANTHONY COLLETT. 
With Coloured and Outline Plates of Eggs by ERIC 
PARKER. Crown 8vo. 6s. 

A YEAR WITH THE BIRDS. 
By W. WARDE FOWLER. Crown 8vo. 3s. 6a. Prize 
Edition. Globe 8vo. 2s. 6d. 

AN INTRODUCTION TO 
NATURE STUDY. By E. STENHOUSE, B.Sc. 
Globe 8vo, 35. 6d. 

ELEMENTARY PRACTICAL 
ZOOLOGY. By Professor T. J. PARKER, D.Sc., 
F.R.S., and Professor W. **EWTON PARKER, Ph.D. 
With 156 Illustrations. Crown 8vo. 10s. 64. 

A MANUAL OF ZOOLOGY. 


By Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. 
W. A. HASWELL, M.A., D.Sc., F.R.S. With 300 
Illustrations. Crown 8vo. Ios. 6d. 


A TEXT-BOOEK OF ZOOLOGY. 
By Professor T. J. PARKER, D.Sc., F.R.S., and Profes- 
sor W. A. HASWELL, M.A., D.Sc., F.R.S. 
Vols. With Illustrations, Medium 8vo, 36s. net. 

INTRODUCTION TO Zoo- 
oe By C. B. and G. C. DAVENPORT. Crown 

vo. 65. 

LESSONS IN ELEMENTARY 
BIOLOGY. By Prof. IT. J. PARKER, D.Sc., F.R.S. 
Illustrated. Third Edition, revised. Crown 8vo. 

A COURSE OF INSTRUCTION 
IN ZOOTOMY. (Vertebrata.) By Professor T. J 
a D.Sc., F.R.S. With Illustrations. Crown 8vo. 


AN INTRODUCTION TO THE 
OSTEOLOGY OF THE MAMMALIA. by Si: 
WILLIAM H. FLOWER, F.R.S., F.R.C.S. Iilus- 
trated. Third Edition. Crown 8vo. 10s. 6d. 

A TEXT-BOOK OF COMPAR- 
ATIVE ANATOMY. By Dr. ARNOLD Lane. 
Translated by H. M. and M. BERNARD. Vols. I. and II. 
(completing the Invertebrates). 8vo. 175. net. each. 

ELEMENTS OF THE 
PARATIVE ANATOMY of VERTEBRATES. 
Adapted from the German of Professor WIEDERSHEIM. 
By Professor W. NEWTON PARKER. 270 Woodcuts. 
Medium 8vo. Second Edition. 12s. 6d. net. 

THE STRUCTURE OF MAN: 
An INDEX to his PAST HISTORY. By Professor 
WIEDERSHEIM. Translated by H. M. BERNARD and 
Professor G. B. Howes, F.R.S. With 1o5 Figures in 


the Text. 8vo. 8s. net. 
A TREATISE ON COMPAR- 


In Two | 


10s. 6d. nA 


MACMILLAN AND CO., LTD., LONDON. 


ATIVE EMBRYOLOGY. By F. M. BALFOUK, 
F.R.S. 2vols. 8vo. Vol. I. 18s. Vol. II. 21s. 
THE ELEMENTS OF EM- 
BRYOLOGY. By Sir MICHAEL FOSTER, K.C.B., 
M.D., F.R.S., and Professor F. M. BALFOUR, F.R.S 
Second Edition, omens Illustrated. Crown 8vo. . 
THE ORIGIN AND META- 
MORPHOSES of INSECTS. By LORD AVE- 
BURY, F.R.S. With Illustrations. Crown 8vo. 35. 64. 
a Series. 
TURAL HISTORY OF 
AQUATIC INSECTS. By Professor L. C. MIALL, 
F.R.S. Illustrated. Second Impression. Globe 8vo. 3). 6“. 


THE LIFE OF ANIMALS. 


By ERNEST INGERSOLL 


| THE MAMMALS. 
8s. 6d. net. 


| Illustrated. Ex. cr. 8vo. 
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FLATTERS & GARNETT, 


48 DEANSGATE, MANCHESTER, 


MAKERS OF 
Mieroseopieal Slides. ‘ 
Lantern Slides, from stock or to | 
order. for 
Storage Cabinets for Slides. Catalogues. 
Nature Study Appliances. 
VEW SERIES OF SLIDES AND SPECIMENS OF 
BRITISH FOREST TREES. 


Laboratories : 16-20 Church Road, Longsight, Manchester. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 1. per Series; 
. dapted for Board of Education and London University Examinations, 
I!lustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Rhodophycee ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
eros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

O@ Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD. BIRMINGHAM 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryopbyllia, Alcy- 
onium; Hormiphora (preserved); ptoplana; Lineus, Ampbhiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. ‘ 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


FOSSIL PLANTS FROM THE COAL-MEASURES. 
THE LOMAX PALAOBOTANICAL COMPANY, Lrp., 
Supply Microscopical and other preparations of 


COAL-MEASURE PLANTS with STRUCTURE PRESERVED 


Special Sets of these indispensable objects 
to meet the requirements of Schools and Colleges. Apply to MANAGER, 
65 Starrcliffe Street, Great Lever, Bolton. 


TYPE-WRITING UNDERTAKEN By 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Wesemen, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 

Birds, Mammals, &e., Preserved and Mounted by First-class 


orkmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
fe CATALOGUE (102 pp.) POST FREE. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 


Stock of over 15,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical Instruments, &c., &c., used by all the Races of 
Mankind, for sale at very ow prices. All objects guaranteed genuine. 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical S +3. 
Single Crystals and ‘Teaching Specimens in Great Varic«. 
RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


Collections and Single Specimens of 


MINERALS, NATURAL GRYSTALS, 
PRECIOUS STONES, ROCKS & FOSSILS. 


Cabinets, Geologists’ Hammers, Card Trays, Glass Capped 
Boxes, Wood and Glass Models of Crystals and Precipus 
Stones, Sections of Rocks, and other Apparatus. 


NEW CATALOGUES POST FREE, 


THOMAS D. RUSSELL, 78 Newgate Street, LONDON, E.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


‘ummunications to the Editor. 
SUBSCRIPTIONS TO “ NATURE. | 
s. £ d. 


Yearly ° 8 Yearly . + 6 
Half-yearly . . . om 6 Half-yearly . ors 6 


* The first line being in heavy type is charged for as Two Lines. 


The telegraphic address of NATURE is ‘“ PHusis,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
£s.d. 4s. 
*Three Lines in Column. + © 2 6 Quarter Page, or Half 
ne Sixteenth Page, or Eig .100 
One Eighth Page, or Quarter Halfa Page, oraColumn 3 5 o 
lumn - o18 6 Whole Page. 660 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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- MERCURY JET BREAK 
NEW FORM OF ALTERNATING MAIN CURRENT, 


This pump is exceedingly 
rapid in its action, requires 
only three pounds of mercury, 
and, in conjunction with a 
water pump, is entirely self- 
acting. 


Second, 


Owing to the ease with which 
it may be manipulated, its sim- 
plicity, and low initial cost, this 
pump forms a most valuable 
adjunct to any laboratory. 


show interior.) 


Price £8, up to 60 Periods per 


PRICE, including 
Water Pump, £4 
(Mercury extra.) 


A. C. COSSOR, | 
Write for Descriptive Circular to the SOLE AGENTS— 
54 Farringdon Road, London, E.C. THE MEDICAL SUPPLY ASSOCIATION, 


GOLD AND SILVER MEDALS ST. LOUIS EXHIBITION. 228 GRAY’S INN ROAD, LONDON, W.C. 


Tel. 10547 Central. N.B.—This Break also serves to charge Accumulators. 


The Best Laboratory Microscope 


is that which combines Compactness and Solidity with 
every convenience for Accurate and Rapid Working. 


THE MICROSCOPE IN WHICH THESE QUALITIES ARE COMBINED IS 


WATSON’S “BACTIL.” 


Solid strength obtained by casting Foot and Pillar, and Stage Bracket and Limb, in solid pieces, 
Mechanical Stage giving 2 inches of movement horizontally and 1} inches verticall y. 

Fine Adjustment sensitive to ;,\,.th inch of movement. 

Substage having rackwork to focus and serews to centre. 


Price, Stand only as figured &9 15 @) 


Stand with 2 Eyepieces, 1", \”, and ;.” 1°30 N.A. objectives. 
Triple Nosepiece, Abbe Illuminator, and Mahogany Case #21 00 


For full particulars see Watson's 178 page Catalogue of Microscopes, No. 2 N. 
W. WATSON & SONS, Opticians to H.M. Government, 


(Established 1837.) 313 HIGH HOLBORN, W.C. 
And at 16 Forrest Road, Edinburgh; 2 Easy Row, Birmingham; and Melbourne, Australia. 


. LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessi!le 
Subjects of sufficient size to be of practical value. 


f*@- Indispensable for use in all departments of Natural 
History Field Work (especially Ornithology), and aso 
to Architects. 


Price from £8 15s. 


Prices and Particulars on application. Estimates ai. 
advice free. 


JU. H. DALLMEYER, Ltd., 


25 Newman Street, London, W., 


MAKERS OF 


NI S1ISVNIVANI 


(The vessel is made of iron, but appears transparent in illustration to 


Stigmatie Lens Attachment. 
(These Attachments can be fitted to any good Lens.) THE CELEBRATED DALLMEYER LENSES. 


rrinted by KiCHAKkD CLay aNb Sons, Limirep, at 7 & bread Street Hill, Qucen Victoria Street, in the City of London, and by Macw 
anp Co., Limirep, at St. Martin’s Street, London, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New York, —THurspay, January 17, 
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Second, 


Price £8, up to 60 Periods per 


ces, 


No 1943, Vor. THURSDAY, | 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


the solid ground 
Of Nature trusts the mind which builds for aye.’ 


BENERAL LIBRARY, 


OF M 


Woapeworta. 
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Registered asa Newspaper at the General ‘Post Office. —! 


NEW EDITION OF 


“ OPTICAL PROJECTION,” 


“A TREATISE ON THE USE OF THE LANTERN 
IN EXHIBITION AND SCIENTIFIC 
DEMONSTRATION.” 
A Comolete Guide to the Use of the Magic Lantern, 


the Lantern Microscope, and Polariscope, and to the 
Projection of Scientific Experiments. 


By LEWIS WRIGHT, 
Author of ‘‘LIGHT,” &c. 


Revised and brought up to date by his son, 
RUSSELL S. WRIGHT. 


450 PACES, CLOTH eoanne. 247 ILLUSTRATIONS. 


Published, 6/-. Nett Price, 4/6. Post Free, 4/10. 


SOLD BY NEWTON & CO., 3 FLEET STREET, LONDON. 


{All Rights are Reserved. 


REYNOLDS & BRANSON, Ltd. 


Indispensable 
Lantern 
for Lecturers. 


Stroud & Rendell Science Lantern devised for the projection ot 
lantern sl des and apparatus in a vertical or horizontal po-ition. Price, 
with superior compound objective, 6, 9, or 12” focus, and achromatic 
objective for vertical projection, 6, 9, 12, 15 or 20” ‘focus, prism with 
silvered face, lime-light burner, complete in travelling case £715 O 

Ditto with Nernst electric lamp, 1000 candle power ... . £910 0 

Ditto with Arc lamp ... . £10 5 0 


New Catalogue of Optical Lanterns and Lantern Slides, 
for sale or hire, post free. 8ih Edit., pp. 204, 


14 COMMERCIAL STREET, LEEDS. 


“BOYS” 
CALORIMETER 


devised by 


Prof. C. V. BOYS, F.R.S., 


for determining the calorific value of gas. 


PARTICULARS AND PRICES ON APPLICATION, 


DELIVERY FROM STOCK. 
SOLE MAKERS-- 


John J. Griffin & Sons, Ltd., 


Makers of Scientific Apparatus, 
KINGSWAY, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. 


Giving continuous 
records on Charts 
which only require 
changing once a 
week. Invaluable 
to invalids and 
others who are 
unable to take 
daily readings of 
the ordinary 
instruments, 


~ NEGRETTIGZAMB -ONDON. 


In handsome polished or waxed irame, with bevelled p'ate glass 
on all sides and top, and fitted with drawer for keeping 
the charts. 

VERY SUITABLE FOR PRESENTATION. 


Illustrated Price List of Self- pemeeting, Meteorological 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. 


The ANNUAL MEETING of the ASSOCIATION will be held at 
LEICESTER, commencing on WEDNESDAY, JULY 31. 
: 

Sirk DAVID GILL, K.C.B., LL.D., F.R.S., Hon. F.R.S.E. 
SECTIONAL PRESIDENTS : 

A.—Prof. A. E. H. Love; B.—Prof. A. Smirnetts; C.—Prof. J. W. 
Grecory; D.—Dr. W. E. Hovte; E.—Mr. G. G. Cuisiotm ; 
F.—Prof. W. J. Asutev; G.—Prof. S. P. THomrson; H.—Mr. D. G 
Hocartu; I.--Dr. A. Watrer; K.—Prof. J. B. Farmer ; 
L.—Sik Puitir Manus. 

SECTIONAL PROCEEDINGS. 

The Organising Sectional Committees are now considering contributions 
to the Sectional Proceedings. These should be addressed to the Recorders 
of the respective Sections, or to the General Secretaries of the Association. 
Each paper must be accompanied by a short abstract. 

Reports on the Progress of Science, and of Researches entrusted to 
individuals or committees, must be forwarded before June 29 to the Office, 
for presentation to the organising Committees, accompanied by a state- 
ment as to whether the author will be present at the Annual Meeting. 

CONDITIONS AND PRIVILEGES OF MEMBERSHIP. 

New Members and Associates may be enrolled by applying to the 
General Treasurer, Burlington House, London, W., or to the Local Officers 
at Leicester, on the following terms :— 

I. New Life Members for a composition of £10, which entitles them to 
receive gratuitously the Reports of the Association that may be 
published after the date of payment. 

Il. New Annual Members for a payment of £2 for the first year. They 
receive gratuitously the Reports for the year of their admission, 
and for every following year in which they continue to pay a sub- 
subscription of £1 without intermission 

III]. Associates for this Meeting only for a payment of £1. They are 
entitled to receive the Report of the Meeting at two-thirds of the 
publication price. Associates are not eligible to serve on Com- 
mittees or to hold office. 

Persons who have in any former year been admitted Members of the 
Association may renew their Membership, without being called upon for 
arrears, on payment of £1. They will not, however, be entitled to receive 
the Annual Report. ; 

Ladies may become Members or Associates on the same terms as Gentle- 
men, or they can obtain Ladies’ Tickets (transferable to Ladies only) on 


payment of £1. 
A. SILVA WHITE, Assistant Secretary. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 

The following special courses of instruction will be given during the 

Lent and Summer Terms, 1907 :— 
TECHNICAL GAS ANALYSIS. 
By Cuarces A. Keane, M.Sc., Ph.D., F.1.C. 

A course of practical work suited to the requirements of those engaged 
in chemical and metallurgical industries. Monday evenings, 7 to 10 p m., 
commencing Monday, /anuary 14, 1907. 

RADIO-ACTIVITY AND CONDUCTION IN GASES. 
By R. S. Wittows, M.A., D.Sc. 
A course of ten lectures, fully illustrated by experiments, int 


Lod 


NORTHERN POLYTECHNIC INSTITUTE. 


HOLLOWAY, LONDON, N. 
Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R. 


Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tube . 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 
Day and Evening Courses in the above under recognised teachers in 


MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours student, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacation.. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 

Prospectus may be had post free from the VICE-PRINCIPAL, 
University Tutorial College, 32 Red Lion Square, Holborn, 


TUITION BY CORRESPONDENCE 


by an especial unique method for all Examinations in BIOLOGY, 
BOTANY, CHEMISTRY, GEOLOGY, HUMAN PHYSIOLOGY, 
HYGIENE, MATERIA MEDICA, PSYCHOLOGY and ZOOLOGY. 

Writing reduced toa minimum. Work directed. Test Papers corrected 


and returned. 
Address Mr. FREDERICK DAVIS, 
IMPERIAL COLLEGE, 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


for those who havea knowledge of general physics and who desire to become 
acquainted with the r cent advances in this branch of science. Friday 
evenings, 8 to 9 p.m., commencing Friday, January 18, 1907. 
PHYSICAL CHEMISTRY. 
By G. Senrer, B.Sc., Ph.D. 

A course of ten lectures and demonstrations, with opportunity for 
laboratory work, arranged for those engaged in chemical and electrical 
industries who desire to obtain a knowledge of the modern developments 
of Physical Chemistry, and for London University candidates. Monday 
evenings, 7 to 9 p.m., commencing J/onday, April 3, 1907. 

Detailed syllabus of the courses may ve had upon application. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


ALEXANDER McGREGOR MEMORIAL 
MUSEUM, KIMBERLEY, S.A. 


‘The Board of Management invites applications from gentlemen of general 
scientific training for the post of CURATOR of the above Museum, at a 
salary of £400 per annum, rising by £25 annual increments to £500. Appli- 
cants should state their special qualifications a d when they wiil be able to 
take up duties. 

Applications should be forwarded direct to the Secretary, Alexander 
McGregor Memorial Museum, P.O. Box 316, Kimbe:ley, S.A., and reach 
him on or before March 31, 1907. 

Further particulars may be had upon application to the AGENT-GRNERAL 
FOR THE Care oF Goop Horr, 100 Victoria Street, Westminster, London. 


THE UNIVERSITY OF SHEFFIELD. 


The Council of the University of Sheffield invites applications for the 
CHAIR OF PATHOLOGY, t» be sent in not later than January 31, 1907. 
Particulars may be obtained from the Dean or THE Mupicat Facutry. 


W. M. GIBBONS, Registrar. 


December 18, 1906. 


IMPERIAL DEPARTMENT OF 
AGRICULTURE FOR THE W. INDIES. 


Applications are invited for the appointment of SCIENTIFIC 
ASSISTANT on the Staff of the Imperial Department of Agriculture 
for the West Indies. Candidates should, prelerably, be graduates in 
Natural Science Honours ; well informed in current scientific work, chie‘ly 
Biological, proficient in French and German ; and with good experience in 
correcting and editing scientific papers for the press. The appointment 
will be for three years, with a salary at the rate of £350 per annum, with 
free passage to the West Indies. Candidates, who should not be more than 
27 years of age, are requested to forward applications, accompanied Ly 
copies only of recent testimonials, to the Privar& SECRETARY TO 1\iE 
SECRETARY OF STATE, Colonial Office Downing Street, $.W., from whom 
full particulars may be obtained, not later than January 23, 1907. 


MANCHESTER WAREHOUSEMEN 
AND CLERKS’ ORPHAN SCHOOLS. 


WANTED, after the Christmas Vacation, a MASTER to teach 
CHEMISTRY, PHYSICS and MATHEMATICS in the above Schools. 
He must be a Graduate in Science, a thoroughly good teacher, and a firm 
disciplinarian. Preference will be given to a candidate who has prepared 
pupils for the Cambridge or Oxford Locals, and who is a good athlete. 
Salary about £100 a year. The Committee estimate that rooms, keep, 
medical attendance, &c., are equal to £60 a year additional. Apply at 
once to J. R. Purpy, M.A., Head Master, Orphan Schools, Cheadle 
Hulme, near Stockport. 

J. P. REID, Secretary. 


Offices, 29 Princess Street, Manchester. 


DRAUGHTSMAN requires situation; ex- 


perienced in Map-making and all branches, including Diagramm :tic 
and other work. Has knowledge of Surveying. Eight years in ‘ast 
situation.~-'* F, M. B.,” 14 Beechcroft Road, Oxford. 
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WANTED. BROWNING’S SPECTROSCOPES. 


Science, Mathematical, & Engineering Tutors 
for Public, Secondary, County, Grammar and Private Schools 
—. £350 to £150. Alsxoa number of Juniors for small Schools. 

For Vacant Masterships England and Abroad. List of Appointments 
sent to all Candidates. No Preliminary Fee. 
ORELLANA & CO. 
| guarantee each candidate with good references an app intment. 
Estp. OVER 50 YEARS. 


80 WIGMORE STREET, LONDON, W. 


THE MINIATURE SPECTROSCOPE. 

This Instrument will show many of the Fraunhofer lines, the bright li: es 
of the metals and gases, and the absorption bands in coloured gases, 
crystals or liquids. 

Price, with Plain Slit OB 


MERCHANT VENTURERS’ » 9 Adjustable Slit, &c., in Morocco Case ... £1 148. Od. 


a »» Achromatic Lens, &c., in Morocco Case... £2 Os. Od. 


TECHNICAL COLLEGE, BRISTOL. ” ” oe and Comparison Prism, 
in Morocco Case ... - £2 7s. Gd. 


_ASSISTANT PROFESSOR OF CHEMISTRY required. Salary, “HOW TO WORK WITH THE SPECTROSCOPE.” 
Applications tw be sent. not liter than February to the | By youn Browntnc, F.R.AS.. F.R.M.S., &c. With 20 IMlustrations. 
7d. post free. 


ReoisTRAR, on a firm obtainable from him by sending a stamped 
addressed foolscap envelope. 


The TOKIO EDUCATIONAL MUSEUM. 


—The Library of this Institution, which is under the Imperial Depart- 
ment of Education, would be pleased to receive current price-lists of 
Natural History Specimens. and catalogues of Philosophical Instru- 
ments and of bocks relating to Education. 


RAINBAND SPECTROSCOPE (Grace’s). 
| Mr. JOHN BROWNING begs to draw attention to the advantages « f 
this very powerful, portable, and efficient Instrument, which is specially 
adapted for predicting coming rain. It is provided with a rack moticn 
focussing arrangement, and it is applicable to every purpose for which a 
| Direct Vision Spectroscope can be used. 
PLATINUM.—£5 17S. 6d. per oz. troy given Price, in Mesesee leather Case Pee £3 8s. 6d. 
for old crucibles, apparatus, foil, &c.—R. OLpHert, Jeweller, 19 Elm a or use with the above— 
G > WwW. ° ‘ow : HOW TO FORETELL THE WEATHER WITH THE 
S.W. Bankers: London, City and Midland POCKET SPECTROSCOPE.” 
By F. W. Cory, F.R.M.S., M.R.C.S.. &c. With 10 Illustrations. 
In paper cover, 1s, 2d. ; ; in cloth, 1s. 8d. post free. 


Wanted, experienced glass blower for 
Chemical and Physical apparatu:, preference given to one having 
experience in working quartz with an oxy-hydrogen blow-pipe.—Apply 
by letter, stating age and wages required, Box No. 1943, c/o NATURE. 


‘Nature,’ cloth, Nov., 1897, to April, 1900. 
5 Vols. What offers?—‘‘A. D.,” Newman & Guarpia, Ltp., STUDENTS’ SPECTROSCOPES, £7, £8 16s., and £15. 


92 Shaftesbury Avenue, W. . 
Lllustrated Catalogues of Spectroscopes or Telescopes post ree 


Can Radium-containing preparations be JQHN BROWNING, opticis:, 78 STRAND, LONDON. 


supplied in sufficient quantities and at sufficiently moderate prices to EsTABLisHED 1765 
be generally available? A reply to this question is contained in a . at _ 
circular which may be had free of charge by applying to Tue RavitEe 


Company, 190 Vauxhall Bridge Road, London, S.W. N EW DO U BLE 
TYPE-WRITING UNDERTAKEN BY SURFACE CONDENSER. 


(Classical Tripos, Intermediate Arts, Cambridge Highe: “ ¥ 

Local, thorough acquaintance with Modern Languages). esanth, . THE IDEAL. 

Revision, Translation. Scale of charges on application. The Cam- This is the best and cheapest Condenser on 

bridge Type-writing Agency, ro Duke Street, Adelphi, W.C. | the market; all delicate parts are protected 
by outer jacket, and the water cannot over- 
flow into the distillate. Made in two sizes, 6” 


THE ALLIANCE FOLDING, and 8”, 4/6 and 5/6 each. 
DRAWING & UNIVERSAL STAND — 


(WorLb's PATENT APPLIED FOR). 
Invaluable for Drawing Office, Studio, 
or Lecture Use. 

Made entirely of metal. Absolutely rigid. 
Immediately and easily adjustable to any 
position from level to vertical (uneven 
floors notwithstanding), and to any height 
from 20} to 48 ins. Cheap and portable, 
packs flat 3 ins. deep. Forms an ideal 
Lantern or Large Camera Stand. 
Stock) Top, xX 20h” ... £210 O 
Sizes J do., 21” 26)” £3 O 
Descriptive Circular post free. 


W. H. HARLING, 
Mathematical, Drawing, and Surveying 
Instrument Manufacturer. 

47 Finsbury Pavement, London, E.C., 
and at Grosvenor Works, Hackney. 
Estd. 1858. I'lustrated Catalogue 
(covering all kinds) Gratis. 


SECOND-HAND DEPT. } PGLASS BLOWING.™ 


JANUARY issue of CLASSIFIED LIST of | ALL KIND3 OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
SCIENTIFIC INSTRUMENTS (45 pages) | pay “oa quickly and correctly at Moderate Charges. 


NaTuRE says :—“‘ This is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 
this means using a great amount of bench space, As 
the new condensers are used in a perpendicular posi- 
tion, the saving in space is very great. 


SOLE MAKERS— 


BREWSTER, SMITH & CO., 
6 CROSS STREET, 
FINSBURY PAVEMENT. LONDON, E.c. 


All kinds of Apparatus for Science Teaching. 


ww Any form of Glass Apparatus repaired. 
wo READY. Demonstrations given here, or at Colleges, &c. 
Copies sent post free on application, 


| H. HELM, 66 HATTON GARDEN, LONDON. 


Tubes, Mercury High Electrodes, &c. 
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DARTON’S IMPROVED | LABORATORY GLASSWARE. 
OUTDOOR THERMOGRAPH. BOILING FLASKS, BEAK 


TEST TUBES, TUBING 
FOR EXPLOSION FURNACES 
COMPOUND TUBING (D.R.P. 
Resisting in a high aegree sudden 
changes of temperature and the 
action of corrosive chemicals. 


5 Combustion Tubing for Elemen- | 
traps Manx. tary Analysis. 
SCHOTT & GEN. Glassworks, Jena (GERMANY), 
The in the U.K., on sale with the following firms : 
i Es A. & J. SMITH stand 25 St. JAMES WOOLLEY, SONS & 
-Tyn 
mm F. E. BECKER CO. (W. and | Neweastle-upon 
i I reat arles Street. 
= PHILIP HARRIS & Co., Ltd., TOWERS & 
muon tre 
IN STRONG METAL CASE. STANLEY BELCHER & MASON, "| | Condon), 
AROGRAPH F. E. BECKER & CO. (W. an¢ J. 
BAROGRAPH tch . PHILIP HARRIS. Co., Ltd., | 
May be obtained deena any Optician or of the MAKERS, 179 Great a Street. . George, Ltd., Successers), 33 %0 37 


Hatton Wall, "Hatton Garden, 
a. GALLENKAMP & Co., Ltd., 
Sun Street. Finsbury, E 


F. DARTON & Co., th REYNOLDS & BRANSON, Ltd., 


142 ST. JOHN STREET, LONDON, E.C. hester. \JOHN'J. GRIFFIN & SONS, 
ACTUAL MAKERS of all kinds of Meteorological Instruments. DK. JACKSON & row td. MERCER, 4 


Awarded Grand Prix and Diplime d’ Honneur at the Milan Exhibition, 1906. | ORME & CO.,56&58Granby Row., Camomile Street. K.C 


PUBLIC SCHOOL’S POCKET SET. 
The Ideal Case for Students. f 


NEW LANTERN SLIDES. | 


BUTTERFLIES AND MOTHS AT HOME. By 
( A. Forrester. 


BIRD-LIFE. A fine series. By Wm. Farren. 


WILD BIRDS AT HOME. A fine series. By Charles 
Kirk. 


New Stereoscopic Prints of Birds. By 
R. B. Lodge. Sets of 6, 3/6. 


SOLE PUBLISHERS— 


Own best make throughout, 18s. 6d. 


i Sanders & Crowhurst, 
Nature Study Department, 
w. H. HARLING, | y 71, SHAFTESBURY AVENUE, LONDON, W. 


Mathematical, Drawing, and Surveying Instrument Manufacturer, 


Works: HOVE, BRIGHTON. 
47 Finsbury Pavement, London, E.C. ; & at Crosvenor Works, Hackney. ‘ 
Established 1851. Illustrated Catalogue (covering all kinds) Gratis. 


MANUFACTURING 
J. SWIFT & SON, OPTICIANS. 
| Medal at St. Louis PATENT TUBE 
7 Gold Medals Awarded for Optical Excellence, Exhibition, 1904. FOR 


SPECTRUM 
ANALYSIS. 


Specially adapted for the New Gases 
Argon, Helium, &c., either singly or in 
combination. Shows the Spectrum cf 
any Gas to a degree never before 
attainable. 


IMPROVED PETROLOGICAL 
MICROSCOPE. 


Fitted with cross-webbed Ocular, Polariser and ‘neha b 
Analyser, Convergent system and Bertrand lens, filled with Neon” 
with adjustment for showing interference figures. Kryoton, and F 


In Mahogany Cabinet, £12 0 0 Xenon. 


See eulogistic report after test, Nature, March 9, 1905, 


Catalogues on application. 


University Optical Works— — 
mT 81 TOTTENHAM COURT ROAD, A. GALLENKAMP & CO., LTD., 
mae = ‘ LONDON. 19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C 


W. G. PYE & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
GRANTA WORKS, CAMBRIDGE. 


SUBSTANTIAL, RELIABLE LABORATORY APPARATUS AT REASONABLE PRICES. 
ILLUSTRATED LIST on application. 
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COMPLETION OF Mr. J. 


THREE 


‘* For many years this splendid work will probably remain one of the standard 
authorities on British mammals, and in the matter of illustration it will most 
likely be always without a rival.”°—Natvre. 


THE MAMMALS OF 
GREAT BRITAIN AND IRELAND. 


By J. G. MILLAIS, F.Z.S. 


With 66 Coloured Plates, 62 Paotogravures, and 140 Illustrations in Black-and-White. 


Price EIGHTEEN GUINEAS net (sold in Sets only). 


Mr. J. G. Millais’ beautifully illustrated work.” 

‘* Nothing equal to it has ever been produced about our native mammalia.”—Daily Telegraph. 

*« The illustrations form a most remarkable series . . 
the half-tones of Mr. Millais’ drawings are a triumph.” —Saturday Review. 


‘** Will undoubtedly take rank henceforth as the standard authority on British mammals. 
gratulate author, artists, and publisher on a work of the first importance, and the quality of that work.” 


The Pudlishers will be pleased to forward a Full Prospzctus, with a Specimen Plate; or, wherever 
possible, will send a Specimen Volume for inspection by intending Purchasers. 


G. MILLAIS’ GREAT WORK. 


VOLUMES. 


. the photogravure work is most satisfactory ; whilst 


. « We con- 


—Fall Mall Gazette. 


LONGMANS, GREEN & CO., 39 PATERNOSTER ROW, LONDON, E.C. 


Just Published. 8vo. 5s. net. 


EDUCATION 
AND NATIONAL PROGRESS. 


Essays and Addresses 1870-1905. 


SIR NORMAN LOCKYER, 


K.C.B., F.R.S. 


With an Introduction by the ‘ 
Rt. Hon. R. B. HALDANE, K.C., M.P. 
CONTENTS. 


Introduction by the Right Honourable R. B. Haldane.— 
1870, Education and War.—1873, The Endowment of Research. 
1877, Technical Education.—1883, The Education of our 


Lord Playfair and others on our Educational Needs.—1887, 
Science and Education during Victoria’s Reign. — 1895, Education 
and Industry.— 1896, Scient:fic Education in Germany and 


1899. Scientific Education and the Progress of Nations.—1$01, 


Knowledge.—1908, The Education of Naval Officers: The 
Influence of Brain-power on History.—1904, The National 
Need of the State Endowment of Universities.—1905, Opening 
Address at the Inauguration of the British Science Guiid: The 
New Renaissance.—Appendices.—Index. 


MACMILLAN AND CO., LTD., LONDON. 


Industrial Classes: The Education Question in 1883.—1885, | 


England.—1898, A Short History of Scientific Instruction.— | 


Education in the New Century.—1902, The Organisation of 


An illustrated monthly record of 
Anthropological Science, 1/- per part, 
10/- a year, post free anywhere. 
PRINCIPAL CONTENTS JANUARY ISSUE. 

Haida Portrait Mask, by H. Balfour, M.A.—Celtic Sword Blades, by 
| A. Lang.—Les mains rouges et noires de la grotte de Gargas, by E. 
| Cartailhac.—Australia: Prayer, by R. R. Marett, M.A.—On a Maul from 
| Upper Egypt, by H. W. Seton-Karr.—Notes and Queries on Dr. Randall- 
| Maclver’s ‘‘ Mediaval Rhodesia.”"—Proposed International Congress.— 
Reviews. —Obituary. 


Lonoon: THe ANTHROPOL‘GICAL INstITUTE, 3 HANOVER Sovarg. 


READY NEXT WEEK. 
JOHN WHELDON & CO.’'S 


BOTANICAL CATALOGUE (Part III.) 


of Second-Hand Books, comprising the 


FLORAS OF ALL COUNTRIES, 


Post Free on application. 


38 GREAT QUEEN STREET, KINGSWAY, LONDON. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


| DB LARGEST STOCK in LONDON of SECOND. 


| HAND School, Matnematical, Mechanical, Botanical, 

Natural History, ELEMENTARY and ADVANCED 
SCIENTIFIC BOOKS of al! kinds at about HALF 
PUBLISHED PRICE. 


CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS. 
KEYS AND TRANSLATIONS. 
BOOKS FOR ALL EXAMS. 


Eth.) POOLE CO. iss. 
104 CHARING CROSS ROAD, LONDON. 


Oe Enquiries by letter receive immediate attention. 
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READY. 
REPORT ON THE PEARL OYSTER FISHERIES 
OF THE CULF OF MANAAR. 


By W. A. HERDMAN, F.R.S. 
With Supplementary Reports by other Naturalists upon the 
Marine biology of Ceylon. 
Part V., pp. 452, with 36 Plates. Price 20s. 


This, the final volume, comprises Contributions on Pearl Production, 
Cestode and Nematode Parasites, Trematode Parasites, and General 
Summary and Recommendations. 


Published by the rye SOCIETY, and sold by Messrs. HARRISON 
SONS, 45 St. Martin's Lane, W.C. 


K. LEWIS, 
SCIENTIFIC BOOKSELLER. 


All books advertised and reviewed in NATURE are supplied 
at lowest cash prices. 
Orders by post promptly dispatched. 
136 GOWER STREET, W.C 


SCIENTIFIC WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

Nature ” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, 


NATURE. 


The number for last week (January 17) contained :— 


Reviews :— 
Social Problems in America, by Prof. JoHN PERRY, F.R.S. 
—Naval Chemistry.—Formation of Ice on the St. Law- 
rence. —Romantic India. 

Our Book Shelf. 


Letters to the Editor :— 
Production of Radium from Actinium, by Prof. E. RUTHER- 
FoRD, F.R.S.—Helium and Argon in Common Rocks, by 
Hon. R. J. Strutt, F.R.S.—Ionisation and Absorption 
and Anomalous Dispersion, by Dr. G. A. SCHOTT. 

The Millais British Mammals. (///ustrated.) By R. L. 

The Mathematical Tripos at Cambridge. By Prof. 
Joun Perry, F.R S. 

The International Seismological Association. 

Science in Higher Education. 

Cornelius O’Sullivan, F.R.S. 

Notes. 

Our Astronomical Column. 

The Duke of the Abruzzi’s Ascents 
Ruwenzori Range. (///ustrated.) 

Meteorology in Peru. (//lusirated.) By W.M.. 

The Association of Economic Biologists. 

The Public School Science Masters’ Association. 

University and Educational Intelligence. 

Societies and Academies. 

Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from ~ Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 72. from 
esidents abroad. 


W.C. 


in the 


RADIUM ON HIRE. 


(Activity 1,800,000.) 


Lectures and Demonstrations Arranged on 
Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 


Complete with Radium, 2/6 and 7/6 each. 
These are SELF-LUMINOUS in the dark, showing splendid 
Seintillations. 
Pitchbiende Scintilloscopes, ... . 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


F, HARRISON GLEW 
156 Clapham Rd., London, S.W. 
Telephones : 1787 Hop and 3117 Hop. 


W. WILSON. 
.| STUDENT'S SPECTROMETER. 


Telescope and prism 
table reading to 1 
min.; clamp and fine 
adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 


mator. Protected 
circle. In case. 
Price £2600 


A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


CHEMICALS 
RARE 


METALS 
MINERALS 
For saan and all other 


SILICON CARBIDE, 02.3 10/6 Ib. 
CALCIUM METAL, 1/- oz.; 12/- Ib. 
Price List on Application. 


HARRINGTON BROS., Ltp., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, E.C. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AiR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 

easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
hi high and 8 inches in diameter. 
t begins toliquefy air in from 6 to 10 minutes after the admission of air 
from 150 to 200 atmosp ing over a litre of liquid per 
our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 
of the same description under 
he Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 


(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 
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Crystals 
Fine 

Mineral Specimens 

Meteorites 


Systematic Collections of Typical 
Mineral Specimens and Rocks. 


In sets of twenty-five up to fifteen hundred specimens. Prices £1 upwards per 
set, the average price for students’ specimens (average size 2} x2 in.) being about 
9d. For 30 years we have been supplying reference specimens to the mining 
schools, universities and museums throughout the world. We refer to any curator 
or professor of mineralogy or geology. 

We pay transportation on orders amounting to £1 or over with privilege 
of selection. Rejected material returned at our expense. 

Our double system of labelling has met with the highest 
approval. The neat miniature label we attach to each specimen in addition to a 
loose label accompanying museum specimens, gives correctly, name, chemical com- 
position, and locality, preventing the possibility of them becoming lost or misplaced. 

Quality is guaranteed in our prepayment of transportation to any address in 
the world. We could not take double transportation risk, if the quality did not 
insure your keeping them, as we refund money on minerals promptly returned. 

Prices are the lowest, as comparison will show. The volume of our trade 
permits it. 

Free Collection Catalogue, containing lists and illustrations of General 
Mineral and Rock Collections, Series of Ores for Prospectors, Sets of Crystals, 
Series illustrating Hardness and other Physical Characters of Minerals, with price 
list of Laboratory Material and Individual Specimens. 

illustrated Descriptive Catalogue of “Choice Minerals” just pub- 
lished, free on request. 


FOOTE MINERAL CO. 


Established 1876, by Dr. A. E. Foote 
W. M. FOOTE, Manager 


Dealers in 


MINERAL SPECIMENS AND COMMERCIAL RARE MINERALS 


107 'N. 19th St., PHILADELPHIA, PA.,, U. s. A. 
Address Dept. F. 
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ZEISS 


PALMOS CAMERAS 


CXXVili 


CHRONOGRAPH FOR LABORATORY USE. 


Full Particulars 
on Application, 


(See Complete 
Catalogue.) 


OBJECTIVES. 

2/3rds 1/6th 
Dry. Dry. 

15/- 30/- 


1/rath 1/16th 
Oillmm, Oil Imm. 
100/- 160/- 
Corrected for 160 
m/m Tube Length. 
(See Complete 
Catalogue.) 


£18 1710 | 


(Separate ILllus- 
trated List post 
Sree.) 


MICROTOMES 


of all Grades, from 

the simplest (yet 
practical and 
effective) at 


20/- 
(Separate Jilus- 


trated List post 
free 3a.) 


COMPLETE ILLUSTRATED MICROSCOPICAL CATALOGUE 


' (84 pp.), 3 Stamps to cover postage, from the SoLe REPRESENTATIVES 
of Bauscn & Lomsp Opticat Co., for U.K. and Colonies, 


A. E. STALEY & CO., 


Contractors to the British, Indian, and Colonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology. 


he diameter of the mercurial column is *25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘or inch and ‘1 millimetre. It is mounted on a well- 
polished, solid mahog board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently rec d this Instrument for use as 
a ‘*Standard” in Colleges and Schools, private Observa- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6, 
or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 

Nature says:—‘' Provides an accurate instru- 
ment at a moderate cost.” 

FULL SIZE STANDARD BAROMETER 
same design, bore o’5” diameter, inches and millimetre 
scales, verniers reading to o’002 inch and o*1 m/m, on 
polished mahogany board with brackets and opal giass 
reflectors, 10 O 


Sole Manufacturers and Proprietors of the Regd. Desi: 


PASTORELLI & RAPKIN, Lt¢., 


46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


th 
a 
pl 
Pp 
ul 
Made of light metal, 
strongly and accurately built. 
Fitted with ZEISS LENSES. 
1/5th Full Size. Take Plates, Flat Cut Films, Roll Films, 
and the new Zeiss Pack-Slide. TI 
Vy S'zes—6 X 9 and 9g X12 cm., and 3} X 44 in., and 5 in. x 4 in. Sc 
Vy , Also 9 X 12 and g X 18 cm. for Stereo and Panorama. 
= TI 
Price ais £15 00 Illustrated Catalogue, “ P.N.” Post Free on application. qT 
DELIVERY FROM STOCK. Sc 
Write for our new PHYSICS LIST, 42 N., sent free on demand. CARL ZEISS, 2 Margaret St., Regent St., London, W. . 
Berlin — Frankfort o/M.—Hamburg— 
The Cambridge Scientific Instrument Co.,Ltd JENA, 
"4 
THE BAUSCH & LOMB THE NEW “STUDENTS” 
a world-famed s (Registered Design No, 420,297.) 
This Instrument has been designed to meet the re- 
es & quirements of Students and others who find the need of 
‘ a Barometer which will give exact readings, and 
a t appeals especially to Colleges an chools for 
Stanp “‘C.A.” Demonstration purposes. 
STANDS , Complete for | CENTRIFUGES. The construction is on that of the well-known “' Fortin ” 
for all classes of Histology and | Single and Double principle. The level of the cistern mercury is reducible 
work, from Bacteriology, Speed, Water and to zero, in exactly the same manner as in the more 
38/6 to £50. Electric Power. nsive forms. 


Contractors to H.M. Government. Estd. 150 years. 
Telegrams: Rapkin, London. Telephone: Holborn, 


Be ILLUSTRATED PRICE LIST POST FREE. 


19 Thavies Inn, Holborn Circus, 


LONDON, E.C. 
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Just Out. With Portraits and other Illustrations. Large crown 8vo. 7s. 6d. net. 


RECENT ADVANCES IN THE STUDY OF 
VARIATION, HEREDITY AND EVOLUTION. 


By ROBERT H. LOCK, M.A., 


FELLOW OF GONVILLE AND CAIUS COLLEGE, CAMBRIDGE, 


The past few years have been marked by advances in Biology scarcely less extensive than those made by Physical Science 
wihin the same period ; and amongst all the branches of the study of living things none have shown greater progress than that of 
the investigation of heredity and of the kindred problems which bear upon the great question of Osganic Evolution. Coming at 
a most opportune moment, the rediscovery of the work of Mendel has supplied the key to problems which were being approached 
ly several converging lines of inquiry, and is leading to a remarkable simplification of ideas as to the method of hereditary 
transmission of definite features in human beings and in other living things. To designate the science which deals with the 
problems of heredity and variation by the new methods now available the term Genetics has been proposed. The object of the 
present book is to describe the connection between the new science of Genetics and those ideas which have long been summed up 
under the expression Darwinism, as well as to point out the practical importance and theoretical interest of these subjects. 


SCIENCE PROGRESS IN THE TWENTIETH CENTURY. 
A QUARTERLY JOURNAL OF SCIENTIFIC THOUGHT. 
Edited by N. H. ALCOCK, M.D., and W. G. FREEMAN, B.Sc., F.L.S. 
No. 3. Vol. I. JANUARY. 55. net. [Just out. 
CONTENTS :— 
The Beonemles of Gaiversity Education. Sir Arruur Ricker, A Year’s Work in Vertebrate Palzontology. R. LypekKer. 


The Behaviour of Over-Strained Materials. A. UO. Rankinr, 
Some Recent Developments of the Electrolytic Dissociation BSc. Illustrated. 


Theory. GeorGe Senter. Ph.D. The Principles of Seed-Testing. T. Jounson, D Sc. 
The Decadence of Ammonites. Oswatp, D.Sc. (Lond.). The Chemistry of Indiarubber. Samuet S. Picktes, M.Sc. 
Illustrated. Marcel Nencki, 1847—1891. S. B. Scuryver, D.Sc., Ph.D. ? 
The Rusting of Iron. W. A. Davis. Illustrated. Recent Advance in the Study of Fungi. A. Lorrain Smirn, F.L.S. 
**Double Fertilisation” in Plants. N. of Flies. Artuur E. Suiptey, M.A., D.Sc. (Princeton), 
Tuomas, D.Sc. 
Recent Work on Protein-Hydrolysis. J. Revnotps Green, | The Reform of the Medical Curriculum—A Problem in Tech- 
Sce.D., F.K.S. nical Education. Henry 


JOHN MURRAY, ALBEMARLE STREET, W. 


WHEATSTONE BRIDGES 


SOUNDLY CONSTRUCTED. 


MATERIAL OF BEST 
QUALITY ONLY IS 


ACCURACY GUARANTEED. 


INSULATION PERFECT. EMPLOYED IN THE 


SUBSTANTIAL LUGS. CONSTRUCTION OF 


LARGE WELL-FITTINS THESE INSTRUMENTS 


PLUGS. 


AND EVERY CARE 


TEMPERATURE TAKEN TO ENSURE 
COEFFICIENT 


NEGLIGIBLE. 


PERFECT RESULTS. 


Particulars and Prices on Application to Department W. . 


MARCONI’S WIRELESS TELEGRAPH COMPANY, tro. 


TYSSEN STREET, DALSTON, LONDON, N.E. 
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PHENIX BIRKBECK BANK 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. SOUTH \MPTON BUILDINGS, HIGH HOLBORN, W.C 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 9} PER CENT. INTEREST 
ESTABLISHED 1782 allowed on Deposit Accounts. 
Moderate Rates. Absolute Security. JBlectric 2 PER CENT. INTEREST 
Lighting Rules Supplied. Liberal Loss Settlements. 
aie: * Prompt Payment of Claims. ALMANACK, with full particulars. POST FREE. 
Poh, LOSSES PAID OVER £30,000,000. . RAVENSCROFT, Secretary. 


MACMILLAN & CO.’S NEW BOOKS. 


PERSIA PAST AND PRESENT, ™, 4: WILLIAMS JACKSON, 


WESTMINSTER G AZE 77E —* An interesting and instructive volume of Persian travel. . . . It is a fascinating book, 
even for the general reader,”’ 


LIFE IN ANCIENT ATHENS: the Social and Public Life 


of a Classical Athenian from Day to Day. By Professor T. G. TUCKER, Litt D. (Camb.). Tlustrated. Extra 
Crown 8vo. 5°. [Handbooks of Archeology and Antiquities, 


COLUMBIA UNIV ERSITY ORIENTAL STUDIES. Vol. III. 


OLD BABYLONIAN TEMPLE RECORDS, tau. 
THE PRINCIPLES AND PRACTICE OF COAL MINING. 


By JAMES TONGE, M_I.M.E., F.G.S. With 203 Illustatiors. Crown 8vo. 5s. net. 


THIRD EDITION, JUST PUBLISHED. 
THE MECHANISM OF WEAVING. W. FOE, 


Technology, Manchester. Third Edition. Crown 8vo. 75. 6d. net. 


THE MANUFACTURE OF LIGHT. 


THOMPSON, D.Sc., F.R.S. Crown 8vo, limp cloth, 1s. net. 


TRIGONOMETRY FOR BEGINNERS. diufs, 


TE AC ‘HER S AZJD.—‘ We have never perused an elementary text-book on trigonometry which has yielded us so much 
delight.” 


INTRODUCTION TO:THE THEORY OF FOURIER’S SERIES 
AND INTEGRALS, AND THE MATHEMATICAL THEORY OF THE 
CONDUCTION OF HEAT. 8y Prof. H. S. CARSLAW, M.A., D.Sc., F.R.S.E. 8vo, 14s. net. 


A SHORT COURSE ON DIFFERENTIAL EQUATIONS. 
By Prof. DONALD FRANCIS CAMPBELL, Ph.D. Crown 8vo, 4s. net. 

PHOTOGRAPHY FOR STUDENTS OF PHYSICS AND 


CHEMISTRY. By Prof. LOUIS DERR, M.A., S.B. Illustrated, crown 8vo, 6s. net. 


QUALITATIVE ANALYSIS AS A LABORATORY BASIS FOR 


THE STUDY OF GENERAL INORGANIC CHEMISTRY. By WILLIAM CONGER MORGAN, Ph.D., Assis‘ant 


, rofessor ot Cheinistry i in the University of Calitornia. 8vo. 8s. net. 


THE STEAM-TABLE. A Table of the Thermal and Physical 


Properties of Saturated Steam- Vapour and of the Specific Heat of Water. Compiled from various 
sources by Professor SIDNEY A. REEVE, Croun ts. 6d. net. 


MACMILLAN & CO., LTD., LONDON, 
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NEW GRYSTAL MODELS. 


Our New Catalogue, XIX., with many illustrations, 
has just come out (post free on application), 


Of its contents we point out the following : 
New Collection of 416 Crystal-models of wood, containing all 
the crystal forms and combinations represented by illustrations in the 
sth ed. of the Prof. P. Groth 
(1905) at Munich ban £27 10 0 
Large Collection of 916 Crystal -models ‘of wood to illustrate 
the crystal forms of the minerals, by Prof. C. Hintze at Breslau. 
£90 0 0 

New Model to demonstrate that the plane angles of the regular 
d »decahedron are equal to the edges of the octahedron; constructed 
by Prof. C. Hintze (Breslau) mi 

. New Collection of 8 Trigonal- Glass-models of Calcite, with 
the crystallographic axes according to Bravais (Weiss) and with the 
axes according to Miller, constructed ad Prof. J. Beckenkamp at 
Wiirzburg .. a 

. New Collection of 450 Crystal- models of pasteboard, sys- 
tematically arranged according to the > classes of symmetry, by 
Prof. K. Viba at Prague 8 0 

. The Planes of Symmetry. 5 models eonntrentel by Prof. K. Vrba 
at Prague ... £5 15 0 

. The Optical Wave Surfaces, 4 wire- abi cutmvaned by 
Prof. K. Vrba at Prague .. ooo £6 8 0 

. The Optical Indicatrix, 3. Wire- vacate by Prof. K. Vrba at 
Prague : £2 50 

. The Selodromes, s coloured plasters rs constructed dey’ Prof. F. 
Becke at Vienna ... £5 00 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY, 
ESTABLISHED 1833 


Collections and Single of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., et): 3 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-, 
In Polished Deal Boxes. 


Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval, 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 
NEW CATALOGUES POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


RUBIES 


Reconstructed from Small Real Rubies by a New Process. 
Cost about 1/20 to 1/30 of na‘urally mined Stones. 
Can be supplied in the rough or cut condition. 
‘These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable trom Nature's product. 
Exhibited Jan. 18 at the Royal Institution. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 &73 DUKE STREET, CRCSVENOR SQ., LONDON, W. 
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WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—Fo: Excellence and Superiority of Cabinets and A peste, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, & 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND oxuns. 
SPECIALITY.—Onjects for Nature Study, Drawing 
_ Classes, &c. 
Birds, Mammals, &e., Preserved and Mounted by First-class 
Workmen true to Nature 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, wW.c. 
ws CATALOGUE (102 pp.) POST FREE. 


(Five Doors aon Charing Cross.) 
CLARKE & PAGE, Specialists in Microscopy, 
104 LEADENHALL STREET, LONDON. 
STUDENTS’ MICROSCOPE (New Model). 
4 Powers, Eyepieces, Polariscope, Spot Lens, Live Box, Stage Forceps, &c., 
complete, £4 7s. 6d. 

MARINE SLIDES.—Zoophytes fully expanded as in life, our own pre- 
parati-n; beautiful mounts of Medusa, Mollusca, &c.; Phyllirrhoe 
with entire anatomy visible ; Insect parts without pressure. 

Stock of 20,000, all branches. 

New Catalogue, also Second-hand List of Stands and 
Accessories, Now Ready, free. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospbzrium, 
Vorticella, Stentor, oy Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patelia, Buccinum, Eledune, 
Pectens Bugula, Crisia, Pediceilina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


FOR SALE. 


Several thousands second-hand MICROSCOPE SLIDES by the Best 
Mounters, 6/- dozen. Botany, Insects and parts, Anatomy, Rock 
sections, &c. Also SLIDE CABINETS by Beck and others, holding from 
200 to 1000 slides. MICROSCOPES—Swift Bacteriological, Swing-out 

Substage, Abbe Condenser, Iris L.aphragm, ‘Iriple Nosepiece, 
and 7,” Oil Imm. All as new, £12. First-class Beck Binocular, with 
much Apparatus, £20. 4-in. ASTRO. TELESCOPE by the original 


Wray, Finder, several Eyepieces, £25. Many others, all kinds and maker». 


Clarkson’s Second-Hand Optical Mart, 338 High Holborn, London. 


(Opposite Gray's Inn Road.) 


INSTRUMENTS BOUGHT. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor. 
SUBSCRIPTIONS TO ‘“* NATURE. 
& £s. d. 
Half-yearly Half-yearly 
Quarterly Quarterly 


110 6 
om 6) 
o7 6, 


ors 6 
8 o 


Nature should be addressed to the Publishers; 
The telegraphic address of NATURE is ‘“‘ PHusIs,” 


Lditoriai 
LONDON. 
CHARGES FOR ADVERTISEMENTS. 
£5. ad. 4s. 
*Three Lines in Column . o 2 6 Quarter Page, or aus 
Per Line after . + © © g aColumn. 
One Sixteenth Page, or Eighth Col. 19° Halfa Page, ora ieee 


One Eighth Page, or Game 
Column - o18 6 Whole Page. . 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S 


STREET, LONDON, W.C. 
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AND MANY OTHER 


LABORATORY 
MEASURING 
INSTRUMENTS 


ARE LISTED 
IN OUR 


ILLUSTRATED 
CATALOGUE 


Or 


Electrical 
Measuring 
Instruments, 


WHICH 
MAY BE 
HAD ON 
APPLICATION. 
ISENTHAL & CO., 
85 MORTIMER ST., LONDON, W. 
Contractors tothe Admiralty, War, India, & Colonial Offices, &c. 


NATURE 


NEW FORM WHEATSTONE BRIDGE 
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ITOWNSON & MERCER, 
34 Camomile Street, Within E.C. 


BOVERTON REDWOOD’S 


For the determination of the viscosity of 
Lubricating Oils, with printed instructions 
for use. 


PRICE £5 5s. 


Dr. J. S. HALDANE’S 
PORTABLE APPARATUS 
TOR ANALYSIS OF MINE GASES. 

(See*' The Investigation of Mine Air,” by Sir C. Le Neve Foster and 
‘Dr. Haldane, 1905, p. 116.) 

The Apparatus is arranged in a portable Mahoganv Cabinet, with arod to 


P. screw into the base, so that it 
may be stood against the sides 
of a gallery in the mine, and 


the analysis made on thespot. 


ad 4 


Dr. Haldane's Mine Gas Apparatus £3 17. 6 
Mercury, pure, for same, 2-lb. in 


The external 
dimensions of the 
cabinet are 


13 X 7h X 34 bottle ene 0 8 6 
the Caustic Potash Solution, 1-pint in 

charged ready **The Investigation of Mine Air,” 
for use is about by Sir C. Le Neve Foster and 

five pounds. Dr. Haldane, 1905 


Sole Makers: C. E. MULLER, ORME & CO., Ltd., 


A NEW PRISM BINOCULAR 


THE STEREOSCOPIC COMPANY’S NEW 
“PRISMA” BINOCULAR is undoubtedly 
the finest glass ever produced, and has 
approximately double the illumination of 
other glasses of equal magnification. 


The ideal 
Field Glass 
for Natural 
| History and 
Astronomical 


| Observations. 


PRISMS CAN BE CLEANED BY THE USER. 


Write for Catalogue No. 12B, Free from 
THE 


LONDON STEREOSCOPIC COMPANY, 


106 & 108 RECENT ST., W., or 54 CHEAPSIDE, 


LONDON, E©.cC. 


148 HIGH HOLBORN, LONDON, W.C. 


rrinted by RicHakp CLAY AND ‘Sons, LimiTep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and puolished by MacmILLAN 
anp Co., Limirep, at St. Martin's Street, London, W.C., and THz MacmiLLan Company, 66 Fifth Avenue, New York.—Tuurspay, January 24, 1907- 
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Of Nature trusts the mind which builds for aye.’’— WorpswortTu. 


THURSDAY, JANUARY 31, 1907 


|PricE SIxPENCE 


Registered asa at the Post Office. 


(All Rights are Reserved. 


CYLINDRICAL ELECTRIC 


f ® LONDON. 


NEWTON & Cco., Opticians to the King, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, Ltd., 
Chemica! and Scientific Instrument Makers to His Majesty’s 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CILEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water, 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 550 pp. and 1500 
Jllustrations, free on application. 

Designs oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 


Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


_ Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. 


Giving continuous. 
records on Charts 
which only require 
changing once a 
week. Invaiuable 
to invalids and 
others who are 
unable to take 
daily readings of 
the ordinary 
instruments. 


In handsome polished or waxed frame, with bevelled plate glass. 
on all sides and top, and fitted with drawer for keeping 
the charts. 

VERY SUITABLE FOR PRESENTATION. 


Illustrated Price List of Self-Recording Meteorological 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLECE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 

Prospectus may be had post free from the VICE-PRINCIPAL, 


University Tutorial College, 32 Red Lion Square, Holborn, 
W.C. 


NATURE 
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BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANF, E.C 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 
Ph.D., D.sc 


la Wren, Ph.D., B.A., B.Sc 
Grirfitus, D.Sc. 
. , UD. Owen, B.A., B.Sc. 
W. Crack, B.Sc. 
= {é: H. Smart, M.A 
C. V. Coates, M.A. 
V. H. Brackman, M.A, 


Chemistry 


Physics... 
Mathematics 


Zoology .. H. W. Untuank, B.A., B.So. 
Geolo & Mineralogy . J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M 
RESEARCH in Chemistryand Physics in well-equipped laboratories. 
French, German, Spanish, and Italian Classes, 
EVENING CLASSES in Biology, Physiology, Practical Geometry, 
a and Machine Construction, Theoretical Mechanics, Applied 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1907. 

The Examination commences Tuesday, March 12. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
ona particulars apply to Dr. Hatcuert Jackson, Keble College, 

xford. 


ALEXANDER McGREGOR MEMORIAL 
MUSEUM, KIMBERLEY, S.A. 


The Board of Management invites applications from gentlemen of general 
scientific training for the post of CURATOR of the above Museum, at a 
salary of £400 per annum, rising by £25 annual increments to £500. Appli- 
cants should state their special qualifications a.d when they will be able to 
take up duties. 

Applications should be forwarded direct to the Secretary, Alexander 
McGregor Memorial Museum, P.O. Box 316, Kimberley, S.A., and reach 
him on or before March 31, 1907. cs 

Further particulars may be had upon application to the AGENT-GENERAL 
FOR THE Carve oF Goop Horr, 100 Victoria Street, Westminster, London. 


MANCHESTER WAREHOUSEMEN 
AND CLERKS’ ORPHAN SCHOOLS. 


WANTED, after the Christmas Vacation, a MASTER to teach 
CHEMISTRY, PHYSICS and MATHEMATICS in the above Schools. 
He must be a Graduate in Science, a thoroughly good teacher, and a firm 
disciplinarian. Preference will be given to a candidate who has prepared 
pupils for the Cambridge or Oxford Locals, and who is a good athlete. 
Salary about £100 a year. The Committee estimate that rooms, keep, 
medical attendance, &c., are equal to £60 a year additional. Apply at 
once to J. R. Purpy, M.A., Head Master, Orphan Schools, Cheadle 


Hulme, near Stockport. 
J. P. REID, Secretary. 


Offices, 29 Princess Street, Manchester. 


NORTHAMPTON INSTITUTE, 


LONDON, E.C. 
INSTRUCIOR IN MATHEMATICS, 

The Governing Body invite applications for the appointment of IN- 
STRUCTOR in MATHEMATICS. Attendance required for two hours 
on four mornings per week. Salary, £12c per Session (October to July). 
Forms of application (which should be returned at once) and further par- 
ticulars can be obtained from 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


ASSISTANT required to undertake experi- 


mental and research work. Must have had a good training in 
Electrical and Chemical theory and subsequent workshop experience ; 
a knowledge of Arc Lamps preferable. LKssential qualifications are 
keenness, intelligence and original thoueh’. Liberal salary to a suit- 
able man.—Apply by letter only, with full detai!s of training and 
experience, stating salary required, to ‘‘ WorKs Manacer,” Jandus 
Arc Lamp and Electric Co., Hartham Road, Holloway. 


hanics and Mechanism, Land and Quantity Surveying. 
Calendar 3d. (post free 5¢.), on application to the SECRETARY. 


TUITION BY CORRESPONDENCE 


(Residence abroad no impediment). 
For MATRICULATION, B.A., B.Sc., RESPONSIONS, SCHOLAR. 
SHIPs, and PROFESSIONAL PRELIMINARIES. 
Tuition in Latin, Greek, French, German, Italian, Spanish, Mathematics, 
Mechanics, Physics, Chemistry, Psychology, Logic, Political Economy, 


| Book-keeping. 


The staff includes graduates of Oxford, Cambridge, London, and Royal 
Universities. 

Address Mr. J. Cuarveston, B.A., Burlington Correspondence Colleze, 
Clapham Common, London, S.W. 


BATTERSEA POLYTECHNIC. S.W. 


The Governing Body require the services of an ASSISTANT LEC- 
TURER in PHYSICS—fuli t\ime—teaching experience essential, and some 
knowledge of Electrical Engineering desirable. Commencing salary, 
£180. For particulars send stamped addressed envelope at once to the 
SECRETARY. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Easter (1907) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schools 
should apply at once, giving full details as to qualifications, &c., to 
Messrs. GriFFITHS, SMITH, & Smiru, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, London. Immediate notice of all 
the best vacancies will be sent. 


The TOKIO EDUCATIONAL MUSEUM. 


—The Library of this Institution, which is under the Imperial Depart- 
ment of Education, would be pleased to receive current price-lists of 
Natural History Specimens, and catalogues of Philosophical Instru- 
ments and of bocks relating to Education. 


CENTRAL LONDON (Metron Chambers, 
244 High Holborn). Suites and single rooms to let. Suitable for 
Showrooms, Coaching Classes, or Residential Flats. 5 mins. from 
British Museum.—Apply C. Baker (Optician), 244 High Holborn. 


PLATINUM purchased at highest current 
prices. —R. Jeweller, Elm Grove Parade, Barnes, S.\V. 
Bankers : London, City and Midland (Barnes Branch). 


Can Radium-containing preparations be 
supplied in sufficient quantities and at sufficiently moderate prices to 
be generally available? A reply to this question is contained in 2 
circular which may be had free of charge by applying to THe RavitE 
Company, 190 Vauxhall Bridge Road, London, S.W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Can- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


ASSISTANT PROFESSOR OF CHEMISTRY required. Salary, 
£250—4300. Applications to be sent not later than February 8 to the 
REGISTRAR, on a form obtainable from him by sending a stamped 
addressed foolscap envelope. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, ané for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought; good prices given 
—W. & G. Fovie, 135 Charing Cross Road, London, W.C. 
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THE GEOGRAPHICAL JOURNAL. 


Price 2s. 
FEBRUARY. 
The Snows of the Nile. Duke of the Abruzzi (6 Plates and Map). 

The Seychelles Archipelago. J. Stanley Gardiner (10 Illustrations and 
Map). 
‘Nine Years’ Survey in China. Colonel A. W. S. Wingate (7 Illustrations 

and 2 Sketch-maps). 
Journey through the Western Himalaya. T. G. I.ongstaff. 
The French Geodetic Expedition to measure the Quito Arc. 
Commercial Mission to South-Eastern Persia. 
Reviews. — Correspondence. — Meetings of the R.G.S.— Geographical 
Literature.—New Maps. 
NUMEROUS MAPS AND ILLUSTRATIONS. 
London: EDWARD STANFORD, 12, 13, 14 Long Acre, W.C. 


STUDIES in MICROPETROGRAPHY. 


BEAUTIFULLY COLOURED PLATES. 
Twelve Monthly Parts, post free to Subscribers only. £4 4 O net. 
Limited to 1000 copies. Prospectus on application. 

ga Nature says :—“ The plates and detailed descriptions should enable 
the student to go a very long way in self-instruction. while the series 
of preparations wuld be welcome in any laboratory.” 

To familiarise students with the naked-eye appearances of the rocks a 

series of 48 Megascopic Specimens will be available to subscribers 

only at £1 1s, net in advance. 


ROBERT SUTTON, Publisher, 43 THE EXCHANGE, 


SOUTHWARK, LONDON, S.E. 


ON SALE. 


Astronomical Telescope by WRAY, 4} in. clear aperture, Cradle 
Support Tripod, Finder, £32. ANoTHER, by SoLomons, 3} in., mag- 
nificently made throughout. Two Sreadying Telescopic Rods to big end, 
One Racking Steadying Rod to Eyepiece, Slow Motion, Tripod, will 
respond to most rigid test, £19. Chemical Balance, Agate Bearings, 
ju-t overhauled by OgrTLING. load too, sensitive y milligramme, cost 
£16, price £5 10s. Zeiss’ Prismatic Binocular, Sling-Case, £5. 
Chronometer by Arnoip, £5. Transit Instrument by Troucuton 
& simms, Circular Stand in Brass, Adjusting Screws, Striding | evel, 
£6 10s. Miner's Level, complete as new, cost £24. price £7. Port- 
able Microscope in Case, by Beck, £2. Society of Arts Microscope, 
complete in Case, £1 10s, 


JOHN LACKLAND, 30 Blackfriars St., Salford, Manchester. 


DIFFRACTION GRATINGS. 


Mr. tves’ New Process Replicas of Rowland's Diffraction 
Gratings, giving results hitherto only attainable with 
original rulings. 


SPECTROSCOPES. 


Mr. ives’ Simplex, Duplex, and Innovation Diffraction 
Spectroscopes, equalling in resolution and definition 
instruments costing several times as much. 


COLOUR PHOTOGRAPHY. 


Mr. lves' KroOmskop Process and Professor Wood's Dif- 
fraction Process, giving hitherto undreamed-of perfec- 
tion in the rendering of colours. 


Send for Circulars 325 and 348, describing these and other 
interesting optical novelties. Sent post free on request. 


THE SCIENTIFIC SHOP. 
ALBERT B. PORTER, 
324 Dearborn Street, CHICAGO, U.S.A. 


RUBIES | 


Reconstructed from Small Real Rubies by a New Process. 


Cost about 1/20 to 1/30 of naturally mined Stones. 
Can be supplied in the rough or cut condition. 
These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature's product, 


Exhibited Jan. 18 at the Royal Institution. 
PRICES ON APPLICATION. 


a@--NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR S8Q., LONDON, W. 


ARCHIBALD CONSTABLE & CO., L™. 


ELECTRIC RAILWAY ENGINEERING. 


By H. F. PARSHALL, M.Inst.C.E., &c., and H. M. HOBART. 


With many hundreds of Illu-trations and Diagrams. £2 25. net. 
This is undoubtedly the most thoroughly comprehensive work on a 
rapidly growing and immensely important branch of engineering, and is 
likely to remain for long the standard book on the subject. 


PRECISION GRINDING. A Practical 
Book on the Use of Grinding Machinery for Practical Machine Men. 
By H. DARBYSHIRE. Demy 8vo. ith Illustrations. 6s. net. 


PRACTICAL METHODS of INORGANIC 
CHEMISTRY. By F. MOLLWO PERKIN, Ph.D., Head of 
Polytechnic Institute, London. With 


THE CHEMISTRY OF PAINTS AND 
PAINT VEHICLES. By C. H. HALL. 8s. net. 


EXPERIMENTAL, and THEORETICAL 
APPLICATIONS OF THERMODYNAMICS TO CHEMISTRY. 
By Professor WALTER NERNSY. Extra Crown 8vo. ne. 
| Shortly. 
PRACTICAL ELECTRO-CHEMISTRY. 
By BERTRAM BLOUNT, F.I.C., F.C.S., Assoc.Inst.C.E. Second 
Edition, Revised and Enlarged. Demy 8vo. Fully Illustrated. 


15s. net. 


EXPERIMENTAL ELECTRO-CHEMIS- 


TRY. By N. MONROE HOPKINS, Ph.D., Assistant Professor 
of Chemistry, The George Washington University. With 130 Illus- 
trations. Demy 8vo. 12s. net. 


THE .PHYSIOLOGY OF DIGESTION. 
STARLING, F.R.S. Illustrated. Demy 8vo. 


PRINCIPLES OF MICROSCOPY. 
Being an Introduction to Work with the Microscope. By SIR A. F. 
WRIGHT, M.D., -R.S., D.Sc. Dublin (Honoris Causa), 
F.R.C.S.1. (Hon.). With many Illustrations and Coloured Plates. 
Imp. 8vo. 21s. net. 
LIST OF CONTENTS. 

General Considerations with regard to the Object Picture. Development 
of the Object Picture in the case where Objects are disposed upon a Single 
Optical Plane. Development of the Object Picture in the case where the 
Elements, which are viewcd by the Unaided Eye, or, as the case may be, 
by the Microscope, are piled one upon the other. On the principles which 
govern the Staining Operations which are undertaken for the purpose of 
developing a Microscopic Colour Picture. On the restrictions which hamper 
the Microscopist in the matter of the Selecti n and Development of the 
Stage-Picture ; on the Defects and Sources of Fallacy which attach to the 
Microscopic Outline-Picture and Micros opic Colour-Picture respectively ; 
and on the limitations which are imposed upon Microscopic achievement 
by the inadequate representation of the object in the Stage-Picture. Image 
Formation by the Simple Aperture. On Image Formation by the Lens- 
armed Aperture. On the defects which are introduced into the Image by 
Spherical and Chromatic Aberration in the Lens. On the Defects intrc- 
duced into the Image by Diffraction occurring in the Aperture of the Lens. 
Image Formation in the case where the Object is viewed by the Unaided 
Eye. Image Formation in the case where an Object is viewed through a 
Simple Microscope. Image Formation in the case where the Object is 
viewed through the Compound Microscope. On the Optical Elements of 
the Microscope considered separately. On the Instrumental Adjustments 
required for the achievement of Dark Ground Illumination and Stereoscopic 
Illumination in particular in connection with Wide angled High-power 
Objectives. On the Adjustments required for the achievement of a Critical 
Image. On the Question as to whether there are Definite Limits imposed 
upon Microscopic Vision and Resolution ; and on the Real Nature of the 
Limitations encountered in connection with the employment of High 


Magnifications. SHORTLY. 
THE KINGDOM OF MAN. 


By Professor E. RAY LANKESTER, M.A., D.Sc., LL.D., F.R.S., 
Director of the Natural History Departments of the British Museum. 
Demy 8vo. Illustrated. Price 3s. 6. net. 

A Study 


THE SUBCONSCIOUS. in 


Descriptive Psychology. By Professor JASTROW. Extra Crown 8vo. 


tos. net, : 


A HISTORY of THE ANCIENT WORLD 
(About 4000 B.c.—800 a.p.). By GEORGE STEPHEN GOOD- 
SPEED, Ph.D., Professor of Ancient History at the Universiry of 
Chicage. With numerous Illustrations, many in colour, also Maps 
and Plans. Large Crown 8vo. 7s. 6d. net. 


INDIAN TREES. An Account of Trees, 
Shrubs, Woody Climbers, Bamhons and Palms Indigenous or com- 
monly Cultivated in tke British Indian Empire. By Sir DIETRICH 
BRANDIS, K.C.LE., Ph.D., LL.D., F.R.S., F.L.S., F.R.GS., 
Assisted by Indian Foresters. With many Illustrations. Medium 8vo. 
xxxiv + 767 pp. 16s. net. 


10 ORANGE 8T., LEICESTER SQUARE, LONDON, W.C. 
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Pulsometer 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Price from Write for 
$4:5: 0. LIST F.45. 


LONDON : READING: 
Offices & Showrooms, Works, 
61 & 63 Queen Victoria Nine Elms 
Street, E.C. Iron Works. 


PASTORELLI 
& RAPKIN, 


Ltd. 
46 HATTON GARDEN, 
LONDON, E.C. 


ACTUAL MANUFACTURERS 
of all kinds of Meteorological 
Instruments. 


STANDARD 


INSTRUMENTS 
OF ALL KINDS 
(With Kew Certificates if desired). 
Fortin’s Barometers. 
Maximum Thermometers. 
Minimum Thermometers. 
Hygrometers. 
Earth Thermometers. 
Recorders. 
Rain Gauges. 
Self-registering Rain Gauges. 
{ Rain Cauges. 
Self-recording Barometers. 
Thermometers. 
Anemometers. &o., &e. 


ge- /ilustrated Price List 
Post Free. 


Establishea 1750. 
Contractors to E.M, Government. 


Telephone : 1981 Holborn. 
Telegrams : Rapkin, London. 


DETERMINE VALUE OF YOUR FUEL 


MEANS OF THE 


ROSENHAIN. COAL CALORIMETER. 


DELIVERY FROM STOCK. 
Full particulars in Leafle in Leaflet No. 31 N. 


The Cambridge Scientific Instrument Co., Ltd, 


CAMBRIDGE, ENGLAND. 


PROMPT DELIVERY 
FROM LONDON STOCK. 


Write for Price List. 
SOLE DEPOT— 


JOHN J. GRIFFIN & SONS, 


KINGSWAY, 
LONDON, W.C. 


Complete Equipments in 
Scientific Apparatus for 
TECHNICAL & RESEARCH 
LABORATORIES. 


|) 
veal 
} | 
A 
| || 
| 
| 
Hh 
} 
| be 
| 
| 
4 | BR 
ae | 
| Pri 
ies 
: 


JANUARY 31, 1907] NATURE CXXXvii 


STANDARD GONIOMETER. 


NEW MODEL; with double Micrometers reading to 1” of are, the circle being rea 
by the observer from the eye end of the telescope. 


Spectroscopes 
“and Spectroscopic 
Apparatus, 
gratis on application. 


ADAM HILGER, ‘Ltd., 75a Camden Road, London, N.W.. 


AWARDED one MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address ;—** Sphericity, London.” Telephone: No. 1687 North, 


COX NEW “TROUGH” | JAMES J. HICKS, 
8, & 10, HATTON GARD: =N, LONDON, 
pay tent Aneroite, Cloometers, and the famous Findere ceed 


end Theodolites, and Thermometers vf all trade tor avery 
HOLDER OF THE LARGEST STOCK OF CLIBICAL THERMOMETERS in THE WORLD 


To work from the 
Mains or Batteries. 


Price £10. 


Over 100 volts, 
£1 extra. 


APPLIED FOR. 


STARDARD BIRIBUB THERMOMETER to Ont Frame, Tube divided on Stem, 
figured.os Opal 


PATENT 


HARRY 


“(peajnbed 0383S) LSOd SANDOIVLVD 


STANDARD BAROMETER, diafeter of Tube, 0-5 in., on Wahogany Board. - 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 
THERMOMETERS for STUDENT WORK as specially produced for the Pond 


An important feature of this Break is that its efficient working BECKLEY RAIN GAUGE. ; 
is unaffeeted when the mereury becomes “muddy.” As used at all the Nereorotogical : 
Stgiong in the Unned Kingdom, 
When this Break is used in conjunction with the Cox ‘‘ Record” —— hate 
Induction Coil, Radiographs of the thick parts of the 
body can be taken in § seconds, without damaging the 
X-Ray Tube. CAMPBELL-STOKES 


of the Royal College of Science and City and Guilds Institute. 


SUNSHINE RECORDER, 
With Curtis's Improvements, 
a3 supplied to the Meteorological 


Office for thew Standasd 
Pattern and fied on 


HARRY W. COX, Loo. 
Contractors to many Depts. of H.M, Government, 
la ROSEBERY AVENUE, and 15-21 LAYSTALL ST., LONDON, E.C. 
SUPPLEMENTARY LIST (covering latest inventions) Gratis. 
Lessons Given in X-Rays, &c. AWARDED NINE MEDALS PARIS EXHIBITION, 1900. , d 
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INVAR 


pe Send for NEW PRICE LIST, &c., just published. 
J. H. AGAR BAUGH, 


92 HATTON GARDEN, LONDON. 


SECOND- HAND TELESCOPES. 

§ in. Dailmeyer, Equatorial with Clock, complete £80. 4 in. Cooke, 
Equatorial and Clock, complete £60. 34 in. Cooke Altazimuth, complete, 
nearly new, £17 10s. 

SECOND-HAND MICROSCOPES. 

Baker’s Nelson No. 2, complete with accessories, £16. Watson’s 
Edinburgh H. Outfit, £16 10s. Swift’s Bacteriological, 
best pattern, complete. £14 10s. 

STANDARD BAROMETER by Pastorelli & Rapkin. Perfect 
order, £4 4s. Many others, allkinds. New Lists on Application. 

A. CLARE SON cCoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


T. M. F. TAMBLYN-WATTS, 


Scientific Apparatus 
Maker. 


LISTS POST FREE. 
SETTLE, YORKS. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 


Dublin : EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN,MARSHALL, HAMILTON, KENT & CO., Ltd. 


DENT’S ASTRONOMICAL CLOCKS, 


SIDEREAL OR MEAN TIME CLOCKS FoR OBSERVATORIES, £21 & 


per Nature says: **Messrs. E. Dent & Co. have lately 
| introduced a new astronomical clock which should find its 
| way into many observatories where an accurate instru. 
ment is required at a moderate cost. For thesum of £2; 
they supply a clock with a ro-inch dial, dead-beat escape. 
| ment, and wooden rod seconds pendulum i in asolid ma- 
hogany case ; and after examining the instrument we have 
no hesitation in pronouncing it a marvel of cheapness,” 


DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special pees to H.M. the King. 


Makers of th: 


throughout the ‘World. 


And 4 ROYAL EXCHANGE, 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782 
Moderate Rates. Absolute Security. Hlectric 
Lighting Rules ge Liberal Loss Settlements. 
pt Payment of Claims. 
OVER £30,000,000. 


BIRKBECK BANK 


ESTABLISHED 185. 
SOUTHAMPTON BUILDINGS, HiGH HOLBORN, W.C. 


23 PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, particulars. POST FREE. 
. RAVENSCROFT, Secretary. 


LONDON, 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN, 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS. SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
ELECTROMETER, NEW PATTERN. 


56 CHARING CROSS ROAD, LONDON. W.C 


MACMILLAN & NEW BOOKS. 


SECOND AND REVISED EDITION OF VOL. II. READY TO-MORROW. 


HANDBOOK OF METALLURGY. 


By Dr. CARL SCHNABEL,, Professor of Metallurgy. 

Translated by Professor H. LOUIS, M.A., A.R.S.M., F.1.C., &e. Illustrated. Second Edition. 

Vol. II.—Zinc, Cadmium, Mercury, Bismuth, Tin, Antimony, Arsenic, Nickel, Cobalt, Platinum, Aluminium. 
*,* Previously published, Vol. I. Second Edition. —Copper, Lead, Silver, Gold. 255. net. 


By W. MITCHELL, Hugh: 


STRUCTURE & GROWTH OF THE MIND. 


sity of Adelaide ; formerly Examiner in Philosophy, University of Edinburgh. 8vo; 10s. net. 
*,* A book on the theory of the mind, written as a text-book for University ‘students, but a general reader will find 
difficulty in reading it, if he is not too anxious to run as he reads. 


SEVENTH AND CHEAPER EDITION.—NOW READY. 


THE METHODS OF ETHICS. | 5, protessor HENRY SIDGWICK. 8vo. 


MACMILLAN & CO., LTD., LONDON. 


net. 


8s. 6d. net. 
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|FLATTERS & GARNETT ™ 
48 DEANSGATE, MANCHESTER, 
lid we. MAKERS OF 
Microscopical Slides. 
p Send 
a Lantern Slides, from stock or to | 
= order. for 
. Storage Cabinets for Slides. Catalogues. 
iin Nature Study Appliances. 
>, NEW SERIES OF SLIDES AND SPECIMENS OF 
Tt BRITISU FOREST TREES. 
Laboratories : 16-20 Church Road, Longsight, Manchester. 

FOSSIL PLANTS FROM THE COAL-MEASURES. 
SW, THE LOMAX PAL/OBOTANICAL COMPANY, Lrp., 
trie Supply Microscopical and other preparations of 
ments, COAL-MEASURE PLANTS with STRUCTURE PRESERVED 

Special Sets of these indispensable objects 


to meet the requirements of Schools and Colleges. Apply to MANAGER, 
65 Starrcliffe Street, Great Lever, Bolton. 


- BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. 


Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 


NATURE 


Price £1 18, per Series; | 
adapted for Board of Education and London University Examinations, | 
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WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


_ CABINETS AND APPARATUS 


| FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 


BRANCHES OF NATURAL HISTORY. 
| SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
| A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
| SPECIALITY.— Objects for Nature Study, Drawing 
_ Classes, &c. 
| Birds, Mammals, &e., Preserved and Mounted by First-class 


orkmen true to Nature. 
All Books and Publieations on Natural History supplied. 


| 36 STRAND, LONDON, W.C. 
| (Five Doors from Charing Cross.) 
t@ CATALOGUE (102 pp.) PUST FREE. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 


Stock of over 19,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical instruments, &c., &c., used by all the Races of 
Mankind, for sale at very low prices. All objects guaranteed genuine. 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns. —Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4@ monthly, 35. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought, 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


_Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


| A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


Rhodophycez ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- | 


ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 
@@ Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospbzrium, 


Vorticella, Stentor, Hydra, Fl ia, Step » Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
gomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :-— 
Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); ptoplana; Lineus, i 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, 


Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 


Amphiporus, | 
Balanus, | 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, | 


Echinus, | 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


MINERALS. 


Some Recent Additions to Stock. 
From Cornwall: BOURNONITE, TETRAHEDRITE, PHARMACOSIDERITE, 
SCORODITE, &c. 
From Japan: FINE TOPAZ and ORTHOCLASE CRYSTALS. 


| Specimens sent for Selection. 


| Cabinets, Geologists’ Hammers and_ Chisels, Glass-Capped 


Boxes, Card Trays, Wood and Glass Models of Crystals, and 
all Requisite Apparatus for Geologists and Mineralogists. 


| NEW CATALOGUES POST FREE. 
| THOMAS D. RUSSELL, 78 Newgate Street, London, E.C. 


| NOTICE OF REMOVAL. 
JAMES R. GREGORY & 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


+ net. Biological Laboratory, Plymouth. THE DIRECTOR. 139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Hughes NOTICE.—Advertisements and business letters for NATUR should be addressed to the Publishers; Editorial 
Univer Communications to the Editor. The telegraphic address of NATURE is ‘‘ PHusIS,’’ LONDON. 
SUBSCRIPTIONS TO “ NATURE. CHARGES FOR ADVERTISEMENTS. it, 
find no & s. £5. d. 4s. d. 
* Lines i 1 ‘ 2 6 Quarter Page, or Half 
Half-yearly om 6 Half-yearly or 6 One gy’ Eighth Col. 100 Page,oraColumn 3 5 © 
net. 


* The first line being in heavy 
Cheques and Money Orders payable 


type is charged for as Two Lines. 


to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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EVERY DESCRIPTION 


GLASS BLOWING 


promptly and correctly carried out for 


SCIENTIFIC MEN, LABORATORIES, &c., 


from rough drawing, or particulars. 


All Kinds of Glass Apparatus Repaired. 


We are also prepared to make 


SCIENTIFIC APPARATUS 


to inventors’ ideas, and 


PLACE SAME ON THE MARKET 
upon favourable terms. 
ENQUIRIES ON SUCH MATTERS ARE INVITED. 


A. C. COSSOR, 


54 FARRINGDON RD., LONDON, E.C. 


Awarded Gold and Silver Medals, St. Louis Exhibition, 1904, 


Telephone: 10547 Central. 


| GAIFFE - BLONDEL MERCURY JET BREAK 
for working Coils for X-Rays and High Frequency DIRECT from the 


ALTERNATING MAIN GURRENT, 


thereby dispensing entirely with Accumulators. 


interior.) 


show 


NI OSTV JISVNIVANI 
Price 438, up to 60 Periods per Second, 


The vessel is made of iron, but appears transparent in illustration to 


ae Write for Descriptive Circular to the SOLE AGENTS— 


THE MEDICAL SUPPLY ASSOCIATION, 
228 GRAY’S INN ROAD, LONDON, W.C. 


N.B.—This Break also -erves to charge Accumu!ators. 


SALE—cnieue oprorronrry. 


8,000 LANTERN SLIDES. 


PLAIN, Gd. EACH. 
COLOURED, 1/- EACH. 


Best Photographic Slides comprising all subjects. 


CHROMATROPES. 


DISSOLVING SETS. 


MECHANICAL SLIDES. 


At one-third Original Price. 


OPTICAL LANTERNS. RUSSIAN IRON & MAHOGANY BODIES. 


Six Doz. Lantern Objectives: —Various foci. 
Jets, Condensers, Slide Carriers, Oil Lamps, Limes, Gas Cylinders, Fittings of all kinds. 


At one-third less than usual price. 
SPECIAL SALE PRICE LIST POST FREE AND GRATIS ON REQUEST TC: 


W. WATSON & SONS | 


ESTABLISHED 1837. 


313 High Holborn, Londen, W.C.; 
16 Forrest Road, Edinburgh; 
2 Easy Row, Birrmingdham. 


THE NEW NATU RALISTS’ 


irs 


(PATENT.) 


CAMERA. 


Reflex Popeesing for Ordinary or 
Telephoto. Lenses. 


ILLUSTRATED PROSPEC1US FREE 


DALLMEYER we 


J. H. . DALLMEYER, Ltd., 25 Newman St., LONDON, W. 
MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


Printed by ULay Sons, L IMITEL, at 7 & bread Sureet Hill, Queen ictoria Street, City Of Louuun, and pauvusned by LACMILLAN 


anp Co., LimiTED, at St. Martin’s Street, London, W.C., and THE MacmiLtan Company, 66 Fifth Avenue, New Y. ork. —THuRsDay, January 31, 1307- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for aye. ~— Woasewoan 


No. 1945, VoL. 75) 


THURSDAY, FEBRUARY _ 7, 1907 


“[PRIce SIXPENCE 


Registered a asa a Newspaper t the General Post - Office. j 


NEW DEMONSTRATOR’ 
PATTERN 

FOR OPTICAL LANTERN, 
ELECTRIC 

LIGHT. 


The above Lantern has a clear base board and is fitted with 
5-in Condensers. 


NEWTON & CO., 8 FLEET ST., LONDON. 


| VERLAG VON GUSTAV FISCHER IN JENA. 


Entwicklungsyeschichte des Menschen 


{All Rights are Reserved. 


Soeben wurde vollstandig : 


Handatlas der 


Von Dr. JULIUS KOLLMANN, 

o. 6. Professor der Anatomie an der Universitat Basel. 
Preis des volistiindigen Werkes (2 Teile) 
brosch. 26 Mark, geb. 30 Mark. 

Erster Teil: 

Progenie, Bizst Ad embryonis, Forma 
externa embryenum, Embryologia ossium, 
Embryologia musculorum. 

Mit 340 zum Teil mehrfarbigen Abbildungen und einem 
kurzgefassten erlauternden Texte. 


Zweiter Teil: 

Embryologia intestinorum, Embryologia cordis et 
vasorum, Embryologia cerebri et nervorum, 
Organa auctorum, index 
rerum, ‘Index auctorum. 

Mit 429 zum Teil mehrfarbigen Abbildungen und einem 
kurzgefassten erlauternden Texte. 


SILICA 
WARE 


Highly Refractory. 
Acid Resisting. 
Small co-efficient of Expansion. 
SUPPLIED FROM STOCK. 
Write for Price List, 


JOHN J. GRIFFIN & SONS, Ltd., 


KINGSWAY, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. Giving continuous 
records on Charts 
which only require 
changing once a 
week. Invaluable 
to invalids and 
others who are 
unable to take 
daily readings of 
the ordinary 
instruments. 


NECRETTIOZAM LONDON. 


In handsome polished or waxed frame, with bevelled plate glass 


on all sides and top, and fitted with drawer for keeping 
the charts. 


VERY SUITABLE FOR PRESENTATION. 


Illustrated Price List ot Self-Recording Meteorologica! 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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LECTURES ON JAPANESE EDUCATION UNDER THE 
MARTIN WHITE BENEFACTION. 

Baron Kixucut, sometime Japanese Minister of Education and President 
of the University of Tokio, will deliver : 

I. A Course of Lectures on Japanese Educational Administration on 
Thursday, February 21, and the four following Thursdays, at the 
London School of Economics, Clare Market, W.C., at 8.30 p.m. 

II. A Course of Lectures on Jat anese Education on Friday, February 15, 

and the five following Fridays, at King's ¢ ollege, Strand, W.C., at 
8 p.m. The Course will be repeated on Saturday. February 16, and 
the five following Saturdays, at University College, Gower Street, 
W.C., at 11.30 a.m. 

The fee for each Course is Five Shillings. Tickets for all the Courses 
may be obtained from the undersigned, and for those to be held at Univer- 
sity College, King’s College and the London School of Economics from 
the SecreTarigs of the respective Colleges. Further Courses will be given 
by the Lecturer during the Summer Term, particulars of which will be 
announced at a later date. 

Baron Kikrcur will deliver an Inaugural Lecture at the University of 
London on Thursday, February 14, at 5 p.m. Sir Epwarp Busk, M.A., 
LL.B., the Vice-Chancellor, will preside. Admission free by ticket, which 
may be had on application. 

University of London, 


P. J. HARTOG, 
South Kensington, S.W. 


Academic Registrar. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next, February 12, at Three o'clock, Professor WILLIAM 
STIRLING, M.D., LL.D., D.Sc. First of Six Lectures on ‘‘ THE 
Visuat Avparatus OF MAN AnD Animaty” One Guinea the Course. 


THURSDAY, February 14, at Three o'clock, ALFRED HARKER, 
Ksq., M.A., F.R.S._ First of Two Lectures on “ Toe Minute Srruc- 
ruRES OF IGNgous Rocks AND THEIR SiGNiricance.” Half-a-Guinea. 


SATURDAY, February 16, at Three oclock, Professor JOSEPH 
JOHN THOMSON. First of Six Lectures on ‘ Rinrcen, CATHODE 
AND Positive Rays.” One Guinea. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 

Prospectus may be had post free from the VICE-PRINCIPAL, 


University Tutorial College, 32 Red Lion Square, Holborn, 
W.C. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1907. 

The Examination commences Tuesday, March 12. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
particulars apply to Dr. Hatcuerr Jackson, Keble College, 

xtford, 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
SOCIETY'S APARTMENTS, BURLINGTON HQUSE, on FRIDAY, 
FEBRUARY 15, at 3 o'clock. 

The Fellows and their Friends will DINE together at the CRITERION 
RESTAURANT. Piccadilly Circus, at 7.30 p.m. Tickets to be obtained 
at the Sucrety’s Apartments. ° 


PLATINUM purchased at highest current 


prices.--R. OLPHERT, Jeweller, 19 Elm Grove Parade, Barnes, S.W. 
Bankers : London, City and Midland (Barnes Branch). 
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NORTHERN POLYTECHNIC INSTITUTE 


HOLLOWAY, LONDON, N. 
Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R..), 
Holloway Rd. Stn.(B. & P. Tube), & Highbury Stn. (G.N. Tube) 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in- 
MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours student: 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangemenis for students undertaking research during vacation. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 
(THEORY AND 


COAC HIN PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY aad PHYSIOLOGY {.: 
MEDICAL EXAMS.. 


Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Council, Board of Education, §.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 


CHAIR OF FORESTRY AND ESTATE 
MANAGEMENT. 


The Council invites applications for the above Chair, vacant in Apri! 
next. Salary, £300 per annum. Applications, stating age, training 
experience in Forestry and in Estate Manag t, with testi Is, to 
be sent to the Princirat on or before March 1. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Easter (1907) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schools 
should apply at once. giving full details as to qualifications, &c., to 
Messrs. GriFFirus, SmirH, & Smitu, Tutorial Agents (Estd 
1833), 34 Bedford Street, Strand, London. Immediate notice of al! 
the best vacancies will be sent. 


THE UNIVERSITY OF LEEDS. 
DEPARTMENT OF GEOLOGY. 

Applications are invited for the appointment oo DEMONSTRATOR in 
GEOLOGY. Salary, £100. They should be accompanied by copies of 
not more than three testimonials, and must be sent to the REGISTRAR not 
later than February 20. 


BATTERSEA POLYTECHNIC, S.W. 


The Governing Body require the services of an ASSISTANT LEC 
TURER in PHYSICS—fuli ‘ime—teaching experience essential, and some 
knowledge of Electrical Engineering desirable. Commencing salary, 
4180. For particulars send stamped addressed envelope at once to the 
SECRETARY. 


ALLAN GLEN’S SCHOOL, GLASGOW.—There is a vacancy 
on the Teaching Staff of this Science School. Candidates are asked to 
apply at once by letter to Dr. Kerr, the Headmaster, and to state age, 
School and College training, Scholarship «Latin, Modern Languages, 
Science), knowledge of athletics, and experience in managing boys. 
Salary to commence at not less than £120 per year. 


Young Man (aged 26), excellent collector and 
setter of Lepidoptera, can also make bird skins, desires a place as 
Assistant with museum, professional naturalist, or private collector ; is 
prepared to travel abroad.—Write ‘‘C.,’’ Box 4373, Willing’s Adver- 
tising Offices, 125 Strand, London, W.C. 


SALE BY PRIVATE TREATY.—The 


whole contents of the Museum of British Natural History formed by 
the late P. B. Mason, M.R.C.S., &c., comprising valuable and 
extensive Collections of Coleoptera, Hymenoptera, Rhynchota, 
Diptera and other Insects, Birds in Cases, Eggs, Shells, Crustacea, 
Dried Plants, Lichens, Fungi, Bryozoa, Glass Models of Marine 
Animals by Biascuka, &c., &c. 

Also the remaining stock of the works on Trichopterygide and 
Corylophidz by the late Rev. A. MatrrHEws and Dr. P. B. Mason. 

For Sale by Private Treaty, and to be seen at ‘‘‘I'rent House” upon 
application to Mrs. Mason, Trent House, Burton-on-Trent. 


UNIVERSITY OF LONDON. Th 
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The TOKIO EDUCATIONAL MUSEUM. | 
—The Library of this Institution, which is under the Imperial Depart- 
ment of Education, would be pleased to receive current price-lists of 


Natural History Specimens, and catalogues of Philosophical Instru- 
ments and of bocks relating to Education. 


Individual Specimens and Systematic Collections. 
CENTRAL LONDON (Metron Chambers, Catalogue mailed free on request. 


244 High Holborn). Suites and single rooms to let. Suitable for 


Showrooms, Coaching Classes, or Residential Flats. 5 mins. from 

British Museum.—Apply C. Baker (Optician), 244 High Holborn. M i N ERAL 
TYPE-WRITING UNDERTAKEN BY COM PANY 

HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- j 


Tripos, Arts, Cambridge Highe: 
Revision, Translation. Scale of charges on application, The cam. | 1O7°N. 19TH ST., PHILADELPHIA, PA., U.S.A. 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. Add Dept. F 

ress Dept. fF. 


PLATES FOR SCIENTIFIC USE. 


| When ordering Plates from us, kindly 
| inform us as to the purpose for which they 
HELIUM VACUUM TUBE, AS SEEN WITH THE Te intended, and, if possible, the spectral 


BINOCULAR SPECTROSCOPE. region for which they are to be used. 


The use of do¢h eyes in spectroscopy enables observations to be made with We can then select the best plates for the 
greater comfort and success, especially with faint spectra. The whole 
spectrum is seen at once, the bright lines standing out in apparent relief. purpose. 
j@ The Count de Gramont says: “ Ces réseaux peuvent étre adaptés & 
mporte quelle jumelle de campagne, a grande ouverture de préférence. BOOKLETS FREE. 
Ce modéle, si portatif, si luminenx, et si distersif, serait, @ mon avis, un ae aaa 
spectroscope susceptible de rendre de grands services en météorologie, notam- 


ment pour Cétude des spectres de laurore polaire, del éclair, de la lumi*re | 
odiacale, &c.” | WRA LT) 
FOR PRICE LIST OR FURTHER DETAILS APPLY TO 5 tie 


Dr. W. MARSHALL WATTS, 


“SHIRLEY,” VENNER ROAD, SYDENHAM, S.E. CROYDON. 


maRKs. PATENTS, 
w. P. THOMPSON & CO. | N FE O N 
Chartered Patent Agents, 


322 HIGH HOLBORN, LONDON, and at LIVERPOOL. | | We have now in stock a number of Vacuum 


Tubes of Neon; also a few of 
KRYPTON & XENON 


Guaranteed Pure. 


U Bi E S | Ltd. 


than Wane 75a Camden Road, London, N.W. 
Cost about 1/20 to 1/30 of naturally mined Stones. * Sp , : ag -leph : 1687 Nortu. 
Can be supplied in the rough or cut condition. Telegrams Srummerty, Lonvos 
These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature's product. 


Exhibited Jan. 18 at the Royal Institution. OUR IMPROVED 


(FAT EXTRACTION APPARATUS 


NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. t Condenser in combination with 1 Thimble-holder 


ion Tube 2 Flasks (: R 
ARMBRECHT, NELSON & CO., Scientific Chemists, and found most 


71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


Having a mercury seal, no corks, &c., are required 


SPECIAL ATTENTION PAID TO SCIENTIFIC INVENTIONS. 


Manual and Forms Post Free. Trade Marks and Designs Registered. 


SECOND-HAND DEPT. 


JANUARY issue of CLASSIFIED LIST of 
SCIENTIFIC INSTRUMENTS (45 pages) Sane, 


From THE SCIENTIFIC GLASSBLOWING CC., 


Copies sent post free on application. 


C. BAKER, 244 HIGH HOLBORN, LONDON, 12 PRINCETON STREET, LONDON, W.C. 


(TRADE SUPPLIFD.) 
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F. KORISTKA, 


2 Via Revere, MILAN, ITALY. 
MICROSCOPES 
and ACCESSORIES. 


GRAND MODEL MICROSCOPE, 
with Rackwork, Abbe Illuminator, Iris 


Diaphragm, Triple Nose-piece, Ebonite 
Stage, Dry Objectives N.A. 3 and 7*, 
Oil os in., Eye-pieces 2 and 
4; Mahogany Case— 
With Revolving Stage and Cen- 
tring Screws, as illustrated, 
Price 410 francs. 
With Rectangular Stage, 
Price 400 francs. 
NEW OBJECTIVE, , in. Semi-apochro- 
matic Homogeneous Immersion. Price 
(including two Compensated Eye- 
pieces 4 and 8—600 and 1209 dia- 
meters), 200 francs. 
Complete Catalogue 
4 Gratis on Application. 


RADIUM ON HIRE. 


(Activity 1,800,000.) 


Lectures and Demonstrations Arranged on 
Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 
Complete with Radium, 2/6 and 7/6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Scintillations. 


Pitchbiende Scintilloscopes, ... . 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


i 
F, HARRISON GLEW 
156 Clapham Rd., London, S.W. 
Telephones : 1787 Hop and 3117 Hop. 


THE SOUTHPORT ENLARGING, COPYING, 
AND REDUCING TABLE ano EASEL 


Enables you to Made in 

copy or produce all Bromide 
the most perfect paper sizes. 

enlargements, by — 
lantern or day- 
light, of nega- 
tives from 
quarter-plate up 
to 35X12, or 
larger, with the 
greatest ease, 
including the 
most difficult 


scientific The most compact and efficient ‘| 
subjects. photographic accessory made. 
italics re There is nothing else like it. 
SOLE par DESCRIPTIVE PAMPHLET 
MAKERS, POST FREE. 


SANDERS & CROWHURST, 71 Shaftesbury Avenue, London, W. 


“GLASS BLOWING.~ 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 

carried out quickly and correctly at Moderate Charges. 
Any form of Glass Apparatus repaired. 
Demonstrations given here, or at Colleges, &c. 
66 HATTON GARDEN, LONDON 

H. HELM, Telephone: 2512 Holborn. ‘ 

ACTUAL MAKER of ALL KINDS of X-Ray, Geissler and other Vacuum 
~~ Tubes, Mercury Pumps, High Frequency Electrodes, &c. 


BOOK BARGAINS. 


The Best and Largest Stock of Second-hand and New 

Remainder Books in the world, 25 to 80 per cent. 

Reduction on the Published prices. Write for our 
February Catalogue, containing some 7000 titles. 


W. H. SMITH & SON, 


186 Strand, London, WV.C. 


SCOTTISH GEOGRAPHICAL 


MAGAZINE. 
FEBRUARY. Price ts. 6d. 


H.S.H. The Prince of Monaco.—The Niger Basin and Mungo 


Park, by Sir Harry H. Jounston, G.C.M.G., K.C.B. (with Map).— 


On the Frontier of the Western Shire, British Central Africa, by 

H. Crawrorp AnGus (with Map).—The Upper Ituri, by J. Penma, 

Browne (with Illustrations).—Geographical Notes.—Educational.—New 

Books. 

Epvinsurcu: DOUGLAS & FOULIS. Grascow: MacLEHOSE. 
Lonpon : STANFORD. 


NOW READY, 


JOHN WHELDON & CO.’S 


BOTANICAL GATALOGUE (Part III.) 


of Second-Hand Books, comprising the 


FLORAS OF ALL COUNTRIES, 


Post Free on application. 


88 GREAT QUEEN STREET, KINGSWAY, LONDON. 


FOREIGN SCIENTIFIC BOOKS 


supplied quickly and cheaply. 
References in principal towns at home and abroad. 
Catalogue of standard and recent works post free. 


16 G St., New Oxford St., 
W. MULLER, 


(LATE oF 59 CASTLE STREET East.) 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
ga LARGEST STOCK in LONDON of SECOND. 
HAND School, Mathematical, Mechanical, Botanical, 
Natural History, ELEMENTARY and ADVANCED 
SCIENTIFIC BOOKS of all kinds at about HALF 
PUBLISHED PRICE. 

CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, 
KEYS AND TRANSLATIONS. 


BOOKS FOR ALL EXAMS. 


Eth.) POOLE & CO. ii 
104 CHARING CROSS ROAD, LONDON. 


Oe Enquiries by letter receive immediate attention. 


W. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to*1 mm. £6 |0 


” ” 7 0 
” ” ‘Or 8 5 


{ BELMONT ST., CHALK FARM, LONDON, N.W. 
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THE BAUSCH & LOMB 


world-famed 
Microscopes & Accessories. 
“Pray a.’ | 
STANDS Szann | CENTRIFUGES. 
for all classes of Histology and | Single and Double 
work, from Bacterivlogy, | cieed, Water and 
38 6 to £50. 


>) £18 17 10 Electric Power. 
(See Complete ic) é 
Catalogue.) y Separate Iilus- 


traed List post 


q free.) 
OBJECTIVES. 
i 

MICROTOMES 

15/- 30/- of all Grades, from 

s/rath 1/16th the simplest (yet 
Oil Oil Imm. practical and 
100/- 160/- effective) at 


20/- 


(Separate Iilus- 
| trated List post 
free 3d.) 


Corrected for 160 
m/in Tube Length. 
(See Complete 
Catalogue.) 


COMPLETE ILLUSTRATED MICROSCOPICAL CATALOGUE 


(84 pp-). 3 Stamps to cover postage, from the Soce REPRESENTATIVES 
of Bauscnx & Loms Opricat Co., for U.K. and Colonies, 


A. E. STALEY & CO., 


Contractors to the British, Indian, and Colonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology. 


19 Thavies Inn, Holborn Circus, 
LONDON, E.C. 


LANDER’S PATENT ANEMOMETER 


| Gives a record of the velocity of the wind, — a Light Air 
' to a Hurricane. Every separate 
puff is shown. 


Also made to record 
both direction 
and velocity. 


PRICE, complete with 8-Day Clock, £4 10s. 


LANDER’S THERMOGRAPH .. .. £2178. 6d. 
LANDER’S BAROGRAPH (Aneroid or Mercurial) £4 108. Od. 
LANDER’S RECORDING RAIN GAUGE £41 
DAWSON-LANDER SUNSHINE RECORDER 
(shows the intensity as well asthe duration) .. £7 10s. Od. 
And all other Meteorological Inst: uments. 
fe Great numbers of our Instruments have recently been 
supplied to some of the Colonial Governments. 
Kew Certificates with the Instruments if desired. 


Write for Descriptive List (including facsimile reproductions of the 
charts obtained) to:— 


LANDER & SMITH MAKERS, 


CANTERBURY. 


MARBLE REDUCED 


10 MINUTES 


with our NEW BLAST 
BUNSEN BURNER AND 
MIDGET FURNACE. 
We make these in two sizes at 
present, §” and §”, and the prices 
are—Burners only, 1/6 and 2/6; 
complete with Furnace, 4/6 and 


WARNING. 


Observe that the 
Regulator of 
Burner, Body of 
Furnace, and 
Hood are adi dis- 
tinctly stamped 


in the metal The consumption of gas is the 
‘ BREWSTER, same as with an ordinary Bunsen, 
Smitru & Co., but the heat derived is three 
Lonpon.”’ times as great, and a number of 


‘nteresting experiments can be 
yerformed with them, which 
have only been possible before 
with very expensive furnaces. 

We are the SOLE MAKERS. 
fa Nature says :—‘‘ The combination of furnace and burner is very 


Beware of imita- 

tions that do not 
contain the essen- 
tial feature of this 
burner’s success. 


sonvenient. Theselittle furnaces are not only useful for reducing calcium | 


carbonate to lime, but also work very wellin fusion experiments. 


BREWSTER, SMITH & Co., 
6 CROSS SI., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 
LABORATORIES FITTED & FURNISHED THROUGHOUT. 
Our NEW CHEMICAL APPARATUS LIST post free, 1/- 

Gratis to Colleges and Laboratories. 


TO QUICKLIME 


DARTON’S IMPROVED 
OUTDOOR THERMOGRAPH. 


IN STRONG METAL CASE. 


Very finest workmanship throughout. ABSOLUTELY sccenats. 
Fitted with Fight-day Clock .. 
BAROGRAPH to ma'ch . > 
May be obtained through any Optician or of the MAKERS, 


CLERKENWELL 
F. DARTON & Co., OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 
ACTUAL MAKERS of all kinds of Meteorological Instruments. 


| Awarded Grand Prix and Dipléme d’ Honneur at the Milan Exhibition, 1906. 


BROTHERTON & CoO., Ltd. 


Commercial Buildings, Leeds. 
Enquiries Solic ited. 


Works: Birmingham, Glasgow, Leeds, 


Liverpool, and Wakefield. 
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Just Published. Svo. 5s. net. 


EDUCATION 
AND NATIONAL PROGRESS. 


Essays and Addresses 1870-1905. 


SIR NORMAN LOCKYER, 


K.C.B., F.R.S. 
With an Introduction by the 
Rt. Hon. R. B. HALDANE, K.C., M.P. 


CONTENTS. 

Introduction by the Right Honourable R. B. Haldane.— 
1870, Education and War.—1873, The Endowment of Research. 
—1877, Technical Education.—1883, The Education of our 
Industrial Classes: The Education Question in 1883.—1885, 
Lord Playfair and others on our Educational Needs.—1887, 
Science and Education during Victoria’s Reign.— 1895, Education 
and Industry.— 1896, Scientific Education in Germany and 
England.—1898, A Short History of Scientific Instruction.— 
1899, Scientific Education and the Progress of Nations.—1901, 
Education in the New Century.—1902, The Organisation of 
Knowledge.—1903, The Education of Naval Officers: The 
Influence of Brain-power on History.—1904, The National 
Need of the State Endowment of Universities.—1905, Opening 
Address at the Inauguration of the British Science Guild: The 
New Renaissance.—Appendices.—Index. 


MACMILLAN AND CO., LTD., LONDON. 


NATURE. 


The number for last week (January 31) contained :— 


Reviews :— 
The Plant as Machine, by Dr. F. F. BLackMAn, F.R.S.— 
The Norsemen in the Orkneys, by J. W. CursITER.— 
Organic Chemistry for Students, 1A G. Y.—Some Opiniors 
on Teaching Mechanics, by G. H. 

Our Book Shelf :— 
What are We?—The Iluman Mechanism, its Physiology 
and Hygiene and the Sanitation of its Surroundings — 
Arithmétique graphique. Introduction 4 l’Etude des 
Fonctions arithmétiques. —Familiar Trees. 


| Letters to the Editor :— 


Radium and Geology, by Prof. W. J. Sottas, F.R.S.— 
The Mathematical Tripos, by Dr. DWARD J. Rourn, 
F.R.S.—Fertilisation of Flowers by Insects, by E. W. 
SwaANToN ; Dr. ALFRED R. WALLAcE, F.R.S.—The 
Immortality of the Protozoa, by J. SHAWCRoSS. —Percep- 
tion of Relief by Monocular Vision, by A. E. SmiTH. 

The Ruwenzori Boundary Dispute. 

The Art of the Lapidary. (eawened. ) By J. W. Jj. 

Notes, (J///ustrated.) 

Our Astronomical Column. 


|The British Science Guild. 
| American Fossil Cycads, 


(Zilustrated.) By A.C. S. 
The Recent High Barometer. 
Star Catalogues. By W. E. P. 


| University and Educational Intelligence. 
| Societies and Academies, 


Diary of Societies. 


Copies can be obtained through any ag pr or post-free 
from the Publishers, St. Martin’s Street, I.ondon, W.C., on 
receipt of 64d. from residents in the British |-les, or of 7¢. from 
residents abroad. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


Londen : SIMPKIN,MARSHALL. HAMILTON, KENT & CO., Ltd. 


THE ENTOMOLOGISTS’ 
MAGAZINE. 
Price Sixpence, Monthly. 
G. C. Cuampion, F.Z.S., J. W. W. W. Fow Ler 
-L.S., R. McLacHian, F-R. s., F. LS., and 
Lorp WatsincGuas, M.A., "EL. D., F.R 
This Magazine, commenced in 1864, contains contend entiebes and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 
Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


MONTHLY 


Edited b 
M.A., 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. | 

LORD KELVIN. | 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 

HERMANN L. F. HELMHOLTZ. 


N.B.—The Portraits of Sir A. 
Prof. 


MICHAEL FARADAY. | 
| 
LOUIS R. 
| 


Geikie, 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
J. AGASSIZ 
eas BAPTISTE ANDRE DUMAS. 
| SIR RICHARD OWEN. 
| JAMES CLERK MAXWELL. 
| JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
| JOHN COUCH ADAMS. 
| JAMES JOSEPH SYLVESTER. 


Lord Lister, Prof. 


DMITRI IVANOWITSH 
DELEEFF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
LORD LISTER. 
STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
| PROF. SIMON NEWCOMB. 
| SIR WILLIAM HUGGINS. 
| LORD RAYLEIGH. 
| EDUARD SUESS. 


Cannizzaro, Prof. von KG6lliker, 


S. Newcomb, Sir W. Huggins, Lord Rayleigh and Prof. Suess belong to a New Series 


and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; or the Series 
of 35 Portraits in a Handsome Portfolio for £9, carriage paid. The Portfolio may bs had separately, price ‘és. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, 


W.C. 
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NEW 
PATENT TUBE 


FOR 


SPECTRUM 
ANALYSIS. 


Specially adapted for the New Gases 
Argon, Helium, &c., either singly or in 
combination. Shows the Spectrum cf 
any Gas to a degree never before 
attainable. 


This tube was 
awarded a Gold 
Medal at St. Louis 
Exhibition, 1904. 


We can now also 
supply these tubes 
with Neon, 
Krypton, and 
Xenon. 


See eulogistic report after test, Nature, March 9, 1905, 
page 448. 


A. GALLENKAMP & CO., LTD., 
{9 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


PUBLIC SCHOOL’S POCHET SET. 
The ideal Case for Students. 


throughout, 18s. 6d. 


Own best mak 


H. HARLING, 
Mathematical, Drawing, and Surveying Instrument Manufacturer, 
47 Finsbury Pavement, London, E.C. ; & at Crosvenor Works, Hackney. 


Established 1851. Illus strated ( (covering all kinds) Gratis. 


J.SWIFT & SON, 


Manufacturing Opticians. 


MEDALS AWARDED 
FOR OpricaAL EXCELLENCE. 


STEVENSON’S ERECTING 
BINOCULAR MICROSCOPE. 


An ideal Imstrument for Biological 
Research and general 
Structural Examination. 


Price, with one pair of 
£9 10 


University Optical Works, 


81 TOTTENHAM COURT 
ROAD, LONDON, W. 


THe PHOTO AUTOCOPYIST 


(a simplified form of Collotype without elaborate plant) for repro- 
ducing from negatives splendid permanent prints, in any colour, 
equal to Silver, Platinotype, or Bromide prints. 

From 
i—“As means of quickly per- 
manent prints from to, ic megatives it 


THE BLACK “BOX,” 


a light, compact, folding, portable, cloth dark-room, on eA umbrella 
principle. Indispensable to Amateur Photographers, &c., for 
changing plates in daylight. 

Nature says :— * Useful to every whether 
Amateur or Profe l, whilst tr 


Write for Specimens, &c., or call and see these useful Inventions. 


AUTOCOPYIST CO. (Dept. 1), 64 Queen Victoria St., London. 


| at from 150 to 200 at 


W. G. PYE & CO., 


Scientific Instrument Makers, 
GRANTA WORKS, CAMBRIDGE, ENGLAND, 


HIBBERTS 
STANDARD MAGNET 


for comparing Magnetic 
Fields, etc. 
DELIVERY FROM STOCK. 
Illustrated Catalogue Post Free. 


HiSBERTS STAND MA CNET 


With Certificate of Value, B12B 1O O 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

It begins to liquefy air in from 6 to 10 minutes after the admission of air 
making over a litre of liquid 


hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 
apparatus of the same description manufactured under 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 
(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 


CHEMICALS 
RARE 


METALS 
MINERALS 
For a and all other 


SILICON CARBIDE, icisescont crystals, 1/- oz.; 10/6 tb. 
CALCIUM METAL, 1/- oz.; 12/- Ib. 
Price List on Application. 


HARRINGTON BROS., LTb., 


Chemical Manufacturers and Dealers, 


4. OLIVER’S YARD, CITY ROAD, LONDON, E.C. 
FOR SALE. 


Several thousands second-hand MICROSCOPE SLIDES by the Best 
Mounters, 6/- dozen. Botany, Insects and parts, Anatomy, Rock 
sections, &c. Also SLIDE CABINETS by Beck and others, holding from 
200 to 1000 slides. MICROSCOPES—Swift Bacteriological, Swing- out 
Substage, Abbe Condenser, luaphragm, Iriple Nosepiece, 4” 
and ;,” Oil Imm. All as new, £12. First-class Beck Binocular, with 
much "Apparatus, £20. 4-in. ASTRO. TELESCOPE by the original 
Wray, Finder, several Eyepieces, £25. Mauy others, all kinds and makers. 


Glarkson’s Second-Hand Optical Mart, 338 High Holborn, London. 
(Opposite Gray's Inn Road.) 


INSTRUMENTS BOUGHT. 
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MESSRS. BELL’S ANNOUNCEMENTS. 


New Work by Sir Oliver Lodge. 


ELECTRONS; or, the Nature and Properties of Negative 
Electricity. By Six Lopce, D.Sc. (Lond.), 
Hon. D.Sc. (Oxon.), LL.D. (St. Andrew's, Glasgow, and Aberdeen), 
F.R.S., Vice-President of the Institution of Electrical Engineers, and 
Principal of the University of Birmingham. Demy 8vo. 6s. net. 

*,* In 1902 the author gave a lecture before the Institution of Electrical 
Engineers on the subject, ‘‘ Recent Progress towards the Nature of Elec- 
tricity.” This discourse, greatly extended, forms the nucleus of the present 
Many additions have now been made, and some of the difficulties 
recently promulgated concerning the electrical theory of matter are touched 
upon. The most important addition is a more detailed account of the 

roof of the purely electrical nature of the mass of an electron. The book 
is intended for students, and in places for specialists ; but most of it may 
be taken as an exposition of a subject of inevitable interest to all educated 
men. 


Now Ready. Demy 8vo. 7d. Gd, net. 


INTRODUCTION TO GENERAL INORGANIC 
CHEMISTRY. By ALEXANDER SMITH, B.Sc. (Edin.), 
Ph.D. (Munich), F.R.S.E., Professor of Chemistry and Director of 
General and Physical Chemistry i in the Ly of Chicago. 

Professor James WALKER, D.Sc., Ph D., F.R.S., Professor of Chemistry 
in University College, Dundee, says : :—T have been favourably impressed 
with Dr. Alex. Smith’s ‘Inorganic Chemistry,’ and mean to use it in my 
classes. In my opinion it is infinitely superior to any book of simi- 
lar size and purpose at presens, available in English, and only 
needs to be known in order to have a wide circulation.” 

Prospectus on Application. 


Small 4to., with over 100 Illustrations. 158. net. ; 
THE GEM-CUTTER'S CRAFT. By CLArE- 


MONT, author of ‘‘A Tabular Arrangement of the Distinguishing 
Characteristics and Localities of Precious Stones” in the Mining 
Journal. 

“The history of the gem from its rough state to its cut and polished 
final appearance is given with remarkable clearness in this work by a 
cutter o jewels. Mr. Claremont . ° developes his story of ‘ cleavage,’ 
+ stria,’ ‘diaphaneity,’ ‘lustre’ and ‘colour’ in so agreeable a manner 
that those entirely outside the influence of Hatton Garden will find his 
volume at once extremely interesting and informing.”—Academy.: 


Prospectus on Application. 


LONDON: CEORCE BELL & SONS, YORK HOUSE, PORTUCAL ST., W.C. 


JENA. 


BRANCHES :— 
LONDON-29 MARGARET ST., RECENT ST., W. 


Berlin. Frankfort o/M. Hamburg. Vienna. St. Petersburg. 


MICROSCOPES 


Suitable for every 
Class of Scientific and 
Technical Research. 


PHOTO- 
MICROGRAPHIC 


PROJECTION 
APPARATUS. 


Write for Illustrated Catalogue ‘‘ Mn” post 
free on application. 


REYNOLDS & BRANSON, Ltd. 


Special Apparatus for Mackenzie’s 
Theoretical and Practical Mechanics and Physics. 


List of the above, also new Catalogue of Lanterns and Lantern 
Slides (educational, geographical and scientific), 
for sale or hire, post free. 


14 COMMERCIAL STREET, LEEDS. 


PASTORELLI & RAPKIN, Ltd., 


46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MANUFACTURERS of all kinds of Meteorological Instruments. 


STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired). 
Fortin’s Barometers — Maximum Thermometers — Minimum 
Thermometers — Hygrometers— Earth Thermometers — Sun- 
shine Recorders—Rain Gauges-—Self-registering Rain Gauges — 
Self-recording Rain Gauges, hermometers — 
Anemometers; &c., &c., 
Illustrated Price List Fi ree. 
ESTBD. No CONTRACTORS TO H.M. GOVT. 
Telephone : 1981 Holborn. Telegrams: Rapkin, London. 
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GURNEY & JACKSON’S 
LIST OF WORKS ON CHEMISTRY. 


WORKS BY GEORGE LUNGE, Ph.D., F.C.S., 


Professor of Technical Chemistry at the Federal Polytechnic 
School, Zurich; formerly a. of the Tyne Alkali Works, 
South Shields. 


THE MANUFACTURE OF 
SULPHURIC ACID & ALKALI. 


A THEORETICAL AND PRACTICAL TREATISE. 
3 Vols. in 4, 


Vol. I. (In ‘Two Parts, 1200 pp., not sold separately) -SULPHURIC 
ACID. Third and much Enlarged 
Published. i2 6 


It. CAKE, HYDROCHLORIC ACID, AND 
ODA. Second Edition, Revised and Enlarged. 930 pp., 

305 Working Drawings. 8vo, cloth. £3 2 0 
Vol. III.—THE AMMONIA-SODA AND VARIOUS OTHER PRO- 
CESSES OF ALKALI-MAKING, and the PREPARATION 

OF ALKALIS, CHLORINE, "AND CHLORATES BY 
ELECTROLYSIS. Second Edition, Revised and Enlarged. 
840 pp , with 248 Working Drawings. 8vo, cloth £2 2 0 


COAL-TAR AND AMMONIA. 


Being the Third and Enlarged Edition of ““A Treatise on the 
Distillation of Coal-Tar and Ammoniacal Liquor.’ 930 pp., with 195 
Illustrations drawn to Scale. #22 20 


HANDBOOK OF TECHNICAL GAS- 
ANALYSIS. By CLEMENS WINKLER, Ph.D., Professor of 
Chemistry at the Freiburg Mining Academy. Translated by 
GEORGE LUNGE, Ph.D. Second English Edition. Translated 
from the Third greatly enlarged German Edition, with some additions. 
190 pp , with 191 Illustrations drawn to Scale. 8vo. £0 10 6 


CURNEY & JACKSON, 10 Paternoster Row, London, E.C. 


Vol. 


| 


FROM 


EDWARD ARNOLD'S LIST. 


ALTERNATING CURRENTS, 
A Text-book for Students of Engineering. 
By C. G. LAMB, M.A., B.Se., Clare College, Cambridge. 
Demy 8vo. With Illustrations. 10s, 6d. net. 


A MANUAL OF HYDRAULICS. 
By R. BUSQUET, Professor & Ecole Industrielle de Lyon. 
Translated by A. H. PEAKE, M.A. 
7s. 6d. net. 


UEREL RAYS 

RTIES OF RADIUM. 

J. STRUTT. Fellow of a College, Cambridge. 
Second Edition. 8d. . net 


THE CHEMICAL SYNTHESIS OF VITAL 
PRODUCTS, 
And the between Organic Compounds. 
MELDOLA, F.R.S., V.P.C.S., F.I.C., 
Professor of Cheney in the City and Guilds of London Technical College, 
Finsbury. Super Royal 8vo. 21s, net. 


THE EVOLUTION THEORY. 
By AUGUST WEISMANN, 
Professor of er in the University of Freiburg. 
RANSLATED BY 
Professor J. ARTHUR THOMSON and MARGARET THOMSON. 


2 vols., Royal 8vo. With many Illustrations. 32s. net. 


ASTRONOMICAL DISCOVERY. 
By HERBERT HALL TURNER, D.Sc., F.R.S. 
Snliien, Professor of Astronomy in the U niversity of Oxford. 
With Illustrations. Demy 8vo. 10s. 6d. net. 


ELECTROLYTIC PREPARATIONS. 
By Dr. KARL ELBS, of Giessen University. 
Translated by R. S. HUTTON, M.Sc. Demy 8vo. 4s, 6d, net. 


THE ELECTRIC FURNACE. 
By HENRI MOISSAN, Professor of Chemistry at the Sorbonne. 
Translated by A. T. de MOUILPIED, M.Sc., Ph.D. 


Demy 8vo. ith numerous I!lustrations. 10s, 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


With Illustrations. 


THE BEC 
AND THE PROP 
By the Hon. R. 


Crown 8vo. 


Dr. 


DIRECT READING CYMOMETERS. 


DESIGNED BY 
J. A. FLEMING, F.R-.S., 
FOR THE MEASUREMENT OF 


ELECTRIC WAVES, CAPACITIES, INDUCTANCES, &c. 


TYSSEN STREET, 


For full Particulars, Instructions and Prices of New Patterns, apply for List 15. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, itp. 


DALSTON, 


LONDON, N.E. 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF CHEMISTRY. 


PRACTICAL EXERCISES IN 
CHEMISTRY. By G. C. DONINGTON, M.A. 
Globe 8vo. 2s. 6d. 

AN INTRODUCTION to the STUDY 

OF CHEMISTRY. By Prof. W. Il. PERKIN, Jr., 

Ph.D., F.R.S., and BEVAN LEAN, D.Sc., B.A.(Lond.). 

Globe 8vo, 2s. 6d. 

PRIMER OF CHEMISTRY. By 

Sir HENRY E. ROSCOE, F.R.S. Illustrated. With 

Questions. Pott 8vo, Is. 

INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosepH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE. 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
revised. Fceap. 8vo, 45. 6d. 


INORGANIC CHEMISTRY FOR 
ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 


TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A. HARDEN. 
8vo. Vol. I. The Non-Metallic Elements. New and 
Revised Edition. 
Vol. III. The Chemistry of the Hydrocarbons and their 
Derivatives, or Organic Chemistry. 
VI., 21s. each. Part III., 18s. 


INTRODUCTORY CHEMISTRY for 


INTERMEDIATE SCHOOLS. By L. M. JONES, 
B.Sc. Globe 8vo, 2s. 


ELEMENTS OF QUANTITATIVE 


ANALYSIS. By G. H. BAILEY, D.Sc., Ph.D. 


Globe 8vo, 4s. 6d. 
QUALITATIVE 


A 


A 


TABLES FOR 


CHEMICAL ANALYSIS, ARRANGED FOR THE 
USE OF STUDENTS. By Prof. A. LIVERSIDGE, 
M.A., LL.D., F.R.S. 2nd Edition. Super Royal 8vo, 


45. 6d. net. 
AN INTRODUCTION TO THE 
PRACTICE OF QUALITATIVE 


SCIENCE AND 
CHEMICAL ANALYSIS, INORGANIC. By CHAP.- 
MAN JONES, F.I.C., F.C.S., &c. Second Impression. 


Crown 8vo, 6s. 
PRACTICAL INORGANIC CHE- 
Globe 8vo, 2s. 6d. 


MISTRY. ByG.S. TURPIN, D.Sc. 


LESSONS IN ORGANIC CHEMIS. 
TRY. ByG.S. TURPIN, D.Sc. 25. 6d. 


A TEXT-BOOK of INORGANIC 


CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


INORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 
By Prof. 


ORGANIC CHEMISTRY. 
I. REMSEN. Crown 8vo, 6s. 6d. 
The ELEMENTS of CHEMISTRY. 
By Prof. I. REMSEN. 11th Impression. Feap. 8vo, 2s. 6d. 
COLLEGE TEXT-BOOK of CHE- 


MISTRY. By. Prof. I. REMSEN. Extra Crown 8vo, 
8s. 6d. net. 


A JUNIOR COURSE of PRACTICAL 


CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. | 


With a Preface by Sir H. E. Roscog, F.R.S. Eighth 
Edition. Globe 8vo, 25. 6d. Questions, 3s. 


21s. net. Vol. II. The Metals. 315. 6d. | 
Parts II., IV., and 


PRACTICAL CHEMISTRY. By R. 
ABEGG and W. HERZ. _ Translated by H. T. CAL. 
VERT, B.Sc. Crown 8vo, 6s. 

THEORETICAL CHEMISTRY from 
THE STANDPOINT OF AVOGADRO’S RULE AN] 


THERMODYNAMICS. By Prof. WALTER NERNST, 
Ph.D. 8vp. 155. net 


The PRINCIPLES of INORGANIC 
CHEMISTRY. By Prof.WILHELM OSTWALD, Ph.D. 
Translated by ALEX. FINDLAY, M.A., Ph.D., D.Sc. 
Second Edition. 8vo. 18s. net. 

CHE. 


PRACTICAL ORGANIC 
MISTRY FOR ADVANCED STUDENTS. _ By 
Prof. JULIUS B. COHEN, ‘Ph.D. Globe 8vo, 3s. 6d. 
THEORETICAL ORGANIC CHE. 
MISTRY. By Prof. JUJ.IUS B. COHEN, Ph. D. Gl. 8vo, 6s. 


AN EXPERIMENTAL STUDY OF 
GASES. By Prof. M. W. TRAVERS. 8vo, ros. net. 
THE GASES of the ATMOSPHERE. 


By Prof. Sir W. RAMSAY, F.R.S. Third Edition. Extra 
Crown 8vo, 6s. net. 


A DICTIONARY OF CHEMICAL 
SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 

PRINCIPLES OF INORGANIC 
CHEMISTRY. By HARRY C. JONES, Associate 
Professor of Physical Chemistry in the Johns Hopkins 
University. 8vo. 17s. net. 


ELEMENTS OF PHYSICAL CHE- 


MISTRY. By Prof. HARRY C. JONES. 8vo. 17s. net. 


ELEMENTS of INORGANIC CHE- 
MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 67. 


CHEMISTRY OF THE PROTEIDS. 
By GUSTAV MANN, M.D. (Edin.), B.Sc. (Oxon.) 
8vo. 155. net. 

The SCIENTIFIC ‘FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By Prof. WILHELM 
OSTWALD, ‘Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 


MANUAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 


INTRODUCTION TO PHYSICAL 


CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D., F.R.S. Fourth Edition. 8vo, ros. net. 


CHEMICAL TECHNOLOGY AND 
ANALYSIS OF OILS, FATS, AND WAXES. By Dr. J. 
LEWKOWITSCH, M.A., F.1L.C., &. In Two Volumes. 
With 88 Illustrations and numerous Tables. Third Edition. 
Entirely Rewritten and Enlarged. Medium 8vo, 36s. net. 


LABORATORY COMPANION TO 


FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH, M.A., F.I.C. 8vo, 6s. net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. Founded on 
the German of Drs. G. SCHULTZ and P. JULIUS 
Second Edition. Revised throughout, and greatly en- 
larged. By Prof. ARTHUR G. GREEN, F.LC., F.C.S. 
Royal 8vo, 21s. net. 


HISTORY OF CHEMISTRY 
FROM EARLIEST TIMES TO THE PRESENT 
DAY. By Prof. KRNST VON MEYER, Ph.D. Trans- 
lated by GEORGE McGOWAN, Ph.D. Third Edition. 
8vo, 175. net. 


MACMILLAN AND CO., LTD., LONDON. 
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PETROGRAPHY & GEOLOGY. 


NEW COLLECTIONS OF LANTERN SLIDES. 


NATURE cli 
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WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


1. Representing the micro-photos of the plates of the latest edition of | CABINETS AND APPARATUS 


H. Rosenbusch’s and E. Waltag) text-book, Mikroskopische | 
Physiographie,” Vol. I., Parts I. and II. 

Rosenbusch- Collection A (Plates IV.-XVI., Vol. I. Part I.), 
showing growth of a inclusions, aggregates, deformations, 
&c. ; 76 slides 106 Marks 

Rosenbusch-Collection B (Plates 1. -XIL, Vol. I. Part UI. , 
showing the rock-forming minerals ; 72 slides’ we 00 Marks 

In connection with these we remind readers of the petrographical 
collections of lantern-slides showing ‘‘the mode of occurrence of 
rock- forming minerals,” “the microstructure of the rock- forming 
minerals,” “* the structures of rocks,” &c. (see our advertisement in 
former numbers). 

Il. The New Collection of Slides for the illustration of the study 
of Bastaqe uakes, arranged by Dr. A. Sieberg (Strassburg); showing 
not only the effects of earthquakes, but principally the mode of 
investigation ; seismometer, &e., &c.; the 
collection consists of 75 slides 105 Marks 


Geological Relief-maps of the Siebengebirge on the 
Rhine ” and the ** Vosges Mts."" have just been constructed ; they 
are carefully coloured and neatly framed. Prices: Siebengebirge, 
75 Marks; Vosges Mts., 60 Marks, with cap showing the distri- 
bution of former glaciers, 90 Marks. Ask for special bulletin. 


Collections of Minerals, Fossils, Meteorites, purchased for cash 
or r exchanged, 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


ESTABLISHED 1833. ESTABLISHED 1833. 


Great Reduction in Prices of 


CLASS-CAPPED BOXES, GARD TRAYS, 
WOOD TABLET & SPECIMEN TUBES. 


Collections or Single Specimens of Minerals, Rocks or Fossils, 
Cabinets, Geologists’ Hammers and Chisels, Wood and Glass 
Models of Crystals and other Geological and Mineralogical 
Requisites. 
ROCK SECTIONS PREPARED TO ORDER. 
New Catalogues Post Free. 


THOMAS D. RUSSELL, 78 Newgate Street, London, E.C. 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £30,000,000. 


BIRKBECK BANK 


TABLISHED 18 51. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
2} PER CENT. INTEREST 


allowed on Deposit Accounts. 


PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &e., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publieations on Natural History supplied. 


36 STRAND, LONDON, W.C. 
fe CATALOGUE (102 pp.) POST FREE. 


(Five Doors from Charing Cross.) 
CLARKE & PAGE, Specialists in Microscopy, 
104 LEADENHALL STREET, LONDON. 
STUDENTS’ MICROSCOPE (New Model). 

4 Powers, Eyepieces, Polariscope, Spot Lens, Live Box, Stage Forceps, &c., 
complete, £4 7s. 6d. 

MARINE SLIDES.—Zoophytes fully expanded as in life, our own pre- 
paration ; beautiful mounts of Medusa, Mollusca, &c.; Phyllirrhoe 
with entire anatomy visible ; Insect parts without pressure. 

Stock of 20,000, all branches. 

New Catalogue, also Second-hand List of Stands and 
Accessories, Now Ready, free. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Vclvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospbzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Bo md Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 


| or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, 
onium ; "Hormiphora (preserved); Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Bala sy 


| Gammarus, Ligia Mysis, Nebalia, Carcinus ; ; Patella, Buccinum, Eledone, 


Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
THE DIRECTOR. 


Biological Laboratory, Plymouth. 
NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


Echinus, 


beg to announce that they have removed to more convenient 


and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 


NO7ICE.— Advertisements 
Communications to the Editor. 
SUBSCRIPTIONS TO ‘“* NATURE. 


and business letters for 


Yearly Yearly 110 6 
Half-yearly om 6 Half-yearly or 6 
Quarterly o 7 6 Quarterly o 8 o 


The telegraphic address of NATURE is ‘* PHUSIS,” 


NaTuRE should be addressed to the Publishers; Editorial 
LONDON. 
CHARGES FOR ADVERTISEMENTS. 
d. 4s. 
*Three Lines in Column. 


o 2 6 Quarter Page, or Half 


Per Line after . ° 0 9 aColumn . 115 9 

One Sixteenth Page, or Eighth Col. 19° HalfaP Col 

Column ‘ o 18 6 Whole Page . 6 60 


* The first line being in heavy type is charged for as Two Lines. 
Cheyues and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN'S 


STREET, LONDON, W.C. 
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The Success of the Season 


MERCURY 
VAPOUR LAMPS! 


IN ORDINARY 


UVIOL GLASS 


For 

SCIENTIFIC, 
PHOTO-CHEMICAL, 
and 
PHOTO-PRINTINC 
work, also 
CENERAL 
ILLUMINATION. 


JENA MAKE, 


IMPROVED 1907 MODEL, 


GREATLY REDUCED PRICE. 


See Illustrated List (covering 
various patterns), post free, from 
the SoLE AGENTs for U.K. and 
COLONIES— 


ISENTHAL & CO., 85 Mortimer St., Londen, W. 


Contractors to the Admiralty, War, India, and ( wield Offices, &c. 


' 84 Camomile Street, Within E.C. 


BOVERTON REDWOOD'S 
YISCOMETER 


For the determination of the viscosity of 
Lubricating Oils, with printed instructions 
. for use. 


PRICE 55 5s. 


Dr. J. S. HALDANE’S 


PORTABLE APPARATUS 
FOR ANALYSIS OF MINE GASES. 
(See ‘* The Investigation of Mine Air,” by Sir C. Le Neve Foster and 
Dr. Haldane, 1905, p. 116.) 
The Apparatus is arranged in a portable Mahogany Cabinet, with arod to 
screw into the base, so that it 
may be stood against thesides 
of agalleryin the mine, and 
the analysis made on thespot. 


The external 
dimensions of the 
cabinet are 
13 X 74 X 34 
inches, and the 
weight when 
charged ready 
for use is about 
five pounds. 


Dr. Haldane’s Mine Gas Apparatus £3 17 

Mercury, pure, for same, 2-lb. in 
bottle 

Caustic Potash Solution, 1- pins in 
bottle 

“The Investigation of Mine Air,’ a 
by Sir C. Le Neve Foster and 
Dr. Haldane, 1905 


8 
1 


Sole Makers: C. B. MULLER, ORME & CO., 
148 HIGH HOLBORN, LONDON, W.C. 


ANewPocketHand 


THE STEREOSCOPIC COMPANY’S 


POST CARD “STANDARD.” 


Price Complete, 
fitted with the 
Company’s 
Anastigmat 
and Koilos 
Shutter, 


The Company's 
Post Card 
** Standard ” 
is fitted with an 
improved front 
which allows of the 
finest adjustment 
in centring. 


Doubie extension, 
Daylight Loading 
Roll Films or 
Plates. 


er for CATALOGUE No. 124, free from 


The LONDON STEREOSCOPIC COMPANY, 


106 & 108 Regent St., W., or 54 Cheapside, E.C. 


Printed by RicHarp CLay anv Sons, LimiTep, London Wt 
anv Co., LimiTEp, at St. Martin’s Street, Lond 


8 Bread Street Hill, Queen Victoria Street, ‘in the City of London, ane and published by MacmILiaw 
C., and THe Company, 66 Fifth Avenue, New York.—Tuurspay, February 7, 19°7- 
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A WEEKLY 


GENERAL LIBRARY, 


UNIV. OF MICH. 


“To the solid ground 


Of Nature trusts the mind which builds for ave." WoRDSWworRTH. 


|PricE SIXPENCE 


ELECTRIC 
LANTERN. 


Single Long-range Lantern, brass front with 44-in. condensers, and 
extra large front lenses 3 in. in diameter. Complete with the ‘‘ New 
Universal '’ Hand-feed Arc Lamp in case, £22. 

This Lantern is as efficient as any we can make for showing slides in large 
halls where electric current is available. 


3 FLEET STREET, LONDON. 


{All Rights-are Reserved. 


REYNOLDS & BRANSON, Ltd. 


Indispensable 
Lantern 
for Lecturers. 


Stroud & Rendell Science Lantern devised for the projection of 
lantern slides and apparatus in a vertical or horizontal position. Price, 
with superior compound objective, 6,.9, or 12” focus, and achromatic 
objective for vertical projection, 6, 9, 12, 15 or 20” focus, prism with 
silvered face, lime-light burner, complete in travelling case £715 O 

Ditto with Nernst electric lamp, 1000 candle power ... . £910 0 

Ditto with Arc lamp ... - £10 5 0 


New Catalogue of Optical Lanterns and Lantern Slides, 
for sale or hire, post free. 8th Edit., pp. 204, 


14 COMMERCIAL STREET, LEEDS. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 


1/-, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. Giving continuous 
records on Charts 
which only require 
changing once a 
week. Invaluable 
to invalids and 
others who are 
unable to take 
daily readings of 
the ordinary 
instruments. 


In handsome polished or waxed frame, with bevelled plate glass 
on all sides and top, and fitted with drawer for keeping 
2 the charts. 
VERY SUITABLE FOP PRESENTATION. 


Illustrated Price List of Self-Recording Meteorological 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 


FEB 28 1907 
= 
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LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


“UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 

Prospectus may be had post free from the VICE-PRINCIPAL, 


ee Tutorial College, 32 Red Lion Square, Holborn, 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 


H. Wren, Ph.D., B.A., B.Sc. 
Avsert Grirritus, D.Sc. 
Physics... = D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc 
E. H. Smart, M.A 
C. V. Coatss, M.A. 
V. H. Brackman, M.A. 


Chemistry 


Mathematics 


Botany .... ooo oo 
Zoology ... one H. W. Untuank, B.A., B.Sc. 
Geolo & Mineralogy .. J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, and Italian Classes. 
EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Theoretical Mechanics, Applied 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, LONDON, W. 
The HALF TERM begins on THURSDAY, FEBRUARY 21. 


The College provides instruction for Students preparing for the Univer- 


sity of London Degrees in Arts, Science, and Prel ; also 


instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in the College. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


(Recognised by the Cambridge Syndicate.) 
Students are admitted to the Training Course in October and January. 
The Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge. 
For further information as to Entrance Forms, Scholarships, &c., apply 
to the Heap or THe DeparTMENT. 


TUITION BY CORRESPONDENCE 


(Residence abroad no impediment). 


For MATRICULATION, B.A., B.Sc., RESPONSIONS, SCHOLAR- 
SHIPS, and PROFESSIONAL PRELIMINARIES. 

Tuition in Latin, Greek, French, German, Italian, Spanish, Mathematics, 
Mechanics, Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. 

The staff includes graduates of Oxford, Cambridge, London, and Royal 
Universities. 

Addres Mr. J. Cuarveston, B.A., Burlington Correspondence College, 
Clapham Common, London, S.W. 


UNIVERSITY OF LONDON. 
LECTURES ON METEOROLOGY. 


Dr. W. N. Suaw, F.R.S., Director of the Meteorological Office and 
University Reader in Meteorology, will deliver a Course of Five Lectures 
on “DynaMmicaL METEOROLOGY” in the Physics Theatre at University 
College, Gower Street, W.C., on Fridays, beginning on February 22, at 
5 p-m. Admission to the Course is free. 


P. J. HARTOG, Academic Registrar. 


and Mech , Land and Quantity Surveying. 
Calendar 3d. (post free 5¢.), on application to the SECRETARY. 


THE UNIVERSITY OF LEEDS. 
DEPARTMENT OF GEOLOGY. 

Applications are invited for the appointment of DEMONSTRATOR in 
GEOLOGY. Salary, £100. They should be accompanied by copies of 
not more than three testimonials, and must be sent to the REGISTRAR not 
later than February 20. 


BATTERSEA POLYTECHNIC, 
LONDON, 5S.W. 


The Governing Body require the services of a SCIENCE MISTRESS 
—Mathematics and Chemistry—for the Polytechnic Secondary Day School 
for Girls on Clapham Common. Commencing salary, £120. For par- 
ticulars send stamped addressed envelope to the SECRETARY. 


UNIVERSITY OF MANCHESTER. 
READERSHIP IN MATHEMATICAL PHYSICS. 
The Council propose to appoint a Reader whose principal duty will be 


research. Stipend, £350. Applications should be sent before March 7 to 
the REGISTRAR, from whom detailed conditions may be obtained. 


Partner required with knowledge of engineer- 
ing and chemistry in sound manufacturing concern. Capital required, 
42000, part or all of which may be on mortgage. Salary, £200.— 
Write to Box 708, c/o Messrs. R. F. Wire Son, General Adver- 
tising Agents, 33 Fleet Street, E.C. 


Young Man (aged 26), excellent collector and 
setter of Lepidoptera, can also make bird skins, desires a place as 
Assistant wit professional naturalist, or private collector ; is 
prepared to travel abroad.—Write ‘‘C.,” Box 4373, Willing’s Adver- 
tising Offices, 125 Strand, London, W.C. 


CENTRAL LONDON (Metron Chambers, 


244 High Holborn). Suites and single rooms to let. Suitable for 
Showrooms, Coaching Classes, or Residential Flats. 5 mins. from 
British Museum.—Apply C. Baker (Optician), 244 High Holborn. 


PLATINUM purchased at highest current 
prices. —R. Jeweller, Elm Grove Parade, Barnes, S.\W. 
Bankers : London, City and Midland (Barnes Branch). 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 


CLASSES are held throughout the year. Special instruction is given 
for the July Examination. Fee, 16 Guineas. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1907. 


FIVE OPEN SCHOLARSHIPS, three (£150, £60 and £50) in Science, 
and two (£100 and £50) in Arts. Particulars and Copies of Examination 
Papers on application to the Dean, Guy's Hospital, London Bridge, S.E. 


The TOKIO EDUCATIONAL MUSEUM. 


—The Library of this Institution, which is under the Imperial Depart- 
ment of Education, would be pleased to receive current price-lists of 
Natural History Specimens, and catalogues of Philosophical Instru- 
ments and of bocks relating to Education. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought; good prices given. 
—W. & G. FovLe, 135 Charing Cross Road, London, W.C. 


ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 
CHAIR OF FORESTRY AND ESTATE 
MANAGEMENT. 


The Council invites applications for the above Chair, vacant in April 
next. Salary, £300 per annum. Applications, Stating age, training, 
experience in Forestry and in Estate g , with testi ials, to 
be sent to the Principat on or before March 1. 


FOSSIL PLANTS FROM THE COAL-MEASURES. 
THE LOMAX PALZOBOTANICAL COMPANY, Lrtp., 
Supply Microscopical and other preparations of 


COAL-MEASURE PLANTS with STRUCTURE PRESERVED 


Special Sets of these indispensable objects 
to meet the requirements of Schools and Colleges. Apply to MANAGER, 
65 Starrcliffe Street, Great Lever, Bolton. 
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Damaged Agate 
Knife Edges 
replaced in a few 
minutes. 


With our registered Beam 
the Agates are so fitted that 
should they be damaged at 
any time a new Agate may _.. 
be fitted without sending 3 
away. 


STANDLEY BELCHER 
and MASON, Ltd., 
Scientific Instruments 


and Chemicals, 
LUDGATE HILL, 
BIRMINGHAM. 


TELEPHONE: 3825. 
TELEGRAPHIC ADDRESS : 
** LABORATORY, BIRMINGHAM.” 


ZOoOoiLoG wy. 
ROBERT J. BROGDEN, 
7 HARTHAM ROAD, LONDON, 


MUSEUM PREPARATIONS of all kinds. 

DISSECTED SPECIMENS, displaying 
organs, the nervous system, &c. 

INJECTIONS. Single, double and treble. 

METAMORPHOSES. 

RARITIES sought. Having my own correspondents in many 
parts of the world, I am able to obtain many species which 
are not easily procurable. Collectors and Curators are 
invited to state their requirements. 


Material for CLASS WORK, living or preserved. 
All specimens are prepared and preserved by the best methods. 
CATALOGUES POST FREE. 


N. 


the internal 


DIFFRACTION GRATINGS. 


Mr. ives’ New Process Replicas of Rowland’s Diffraction 
Gratngs, giving results hitherto only attainable with 
original rulings. 


SPECTROSCOPES. 
Mr. Ives’ Simplex, Duplex, and Innovation Diffraction 


Spectroscopes, equalling in resolution and definition 
instruments costing several times as much. 


COLOUR PHOTOGRAPHY. 


Mr. Ives’ Kromskop Process and Professor Wood's 
fraction Process, giving hitherto undreamed-of periec- 
tion in the rendering of colours. 


Send for Circulars 325 and 348, describing these and other 
interesting optical novelties. Sent post free on request. 


THE SCIENTIFIC SHOP. 


ALBERT B. PORTER, 
324 Dearborn Street, CHICAGO, U.S.A. 


WIRELESS 
TELEGRAPHY 


IMPROVED APPARATUS 


(READY SHORTLY) 
enabling amateurs to receive TUNED or 
SYNTONISED Wireless Messages from all 
existing Stations. 


The apparatus is capable of receiving over 
a range of 300 MILES with an aerial 
elevation of only 50 feet. 


Prices and full particulars on application 
to the 
SOLE MANUFACTURERS— 


HARRY W. COX, Ltd. 


MANUFACTURING ELECTRICIANS, 
Contractors to many departments of H.M. Govt., 
ia ROSEBERY AVENUE, and 15-21 LAYSTALL 
STREET, LONDON, E.C. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 


APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Glasgow, Liverpool and Nottingham Universities ; Bedford, 
Bradford. Clifton, Heriot Watt and Yorkshire Colleges ; Regent Street 
Polytechnic ; and twenty other Scientific Institutions, Polytechnics, &c 


@@ Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 

List on abplication by mentioning NATURE. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.,), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on application. 

Telegraphic Aidress—‘‘ APPARATUS, MANCHESTER.” 

Telephone Number—2238. 
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Pulsometer 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain=- 
able by the ‘‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Price from Write for 


24:5: 9. LIST F.45. 


LONDON : READING: 
Offices & Showrooms, Works, 
61 & 63 Queen Victoria Nine Elms 
Street, E.C. Iron Works. 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Registered Design No, 420,297.) 

This Instrument has been designed to meet the re. 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known “ Fortin 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘ort inch and ‘1 millimetre. It is mounted on a well. 
polished, solid mahogany board, with plates for attach. 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 

‘*Standard” in Colleges and Schools, private Observa- 
iatinn. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6, 


or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at sam: 
price. 

Nature says: :—** Provides an accurate instru- 
ment at a moderate cost.’ 


FULL SIZE STANDARD BAROMETER » 
same design, bore o'5” diameter, inches and millimetre 
scales, verniers reading to o’002 inch and o*1 m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, B27 10 O 


Sole Manufac turers and Proprietors of the Regd. Design 


PASTORELLI & RAPKIN, Ltd., 


46 HATTON GARDEN, LONDON, E.C. 


ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 150 years. 
Telegrams: Rapkin, London. Telephone: 1981 Holborn. 


De ILLUSTRATED PRICE LIST POST FREE. 


THE TEXTILE INDUSTRIES. 


THE SPINNING AND TWISTING OF LONG 
VEGETASLE FIBRES. By HERBERT R. CARTER. In 
Medium Svo. Handsome Cloth. With 161 Illustrations. 16s, net. 
“We must highly commend the work as representing up-to-date 

practice.”"—Nature. 


TEXTILE FIBRES OF COMMERCE. A Hand- 
book of the Occurrence, Distribution, Preparation, and Industrial 
Uses of the Animal, Vegetable, and Mineral Products used in Spinning 
and Weaving. By WILLIAM I. HANNAN. In Large 8vo. Hand- 
some Cloth. With numerous Illustrations. 9s, net. 

‘USEFUL INFORMATION. ... ADMIRABLE ILLUSTRATIONS... ."— 

Textile Recorder 

TEXTILE PRINTING. A Practical Manual. Including 

» Processes Used S the Printing of Cotton, Woollen, Silk, and 
Hilt Silk Fabrics. By C. F. SEYMOUR ROTHWELL, F.C.S. 
In Large Svo. With Illustrations and Printed Patterns. 21s. 

“By FAR THE BEST and MOST PRACTICAL BOOK ON TEXTILE PRINT- 

Mercury. 

BLEACHING AND CALICO PRINTING. A Short 
Manual for Students and Practical Men. By GEORGE DUERR, 
assisted by WILLIAM TURNBULL, Large 8vo. Handsome Cloth. 

Ss. 
‘When a ready way out of a difficulty is wanted, it is in BooKS LIKE 

THIS that it is found.” — Textile Recorder. 

THE SYNTHETIC DYESTUFFS and the Inter- 
mediate Products from which they are derived. 
By J. C. CAIN, = Se., and JOCELYN FIELD THORPE, Ph.D. 
Cloth. Pp. 1-xv + 405. Price 16s, net. 

** One of the most valuable books that has appeared."—Chemical Trade 

Journal 
DICTIONARY OF DYES, MORDANTS, AND 
OTHER COMPOUNDS used in Dyeing and Calico 
WALTER M. GARDNER, F.C.S., and W. F. LAYCOCK, Ph.D., 
F.C.S, In 8vo. Cloth. 16s. net. 

‘* The authors have apparently left nothing out.”—7exrtile Mercury. 


A MANUAL OF DYEING: For the Use of Practical 
Dyers, Manufacturers, Students, and all interested in the Art of 
Dyeing. By E. KNECHT, Ph.D., F.1.C... CHR. RAWSON, 
F.I.C., F.C.S., and RICHARD LOEWENTHAL, Ph.D. At 
Press. Seconp Epition. Large 8vo. Handsome Cloth. In 
Preparation. 

‘The MOST EXHAUSTIVE and COMPLETE WORK on the subject extant.’ 

—Textile Recorder. 


LONDON: CHARLES GRIFFIN & Co., Ltd., EXETER STREET, STRAND. 


BASINS, 
CRUCIBLES, 
TUBES, 
PLATES, &c. 


Write for Price List, 


J. J. GRIFFIN & SONS, 


KINGSWAY, 
LONDON, W.C. 
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WAVE-LENGTH SPECTROSCOPE 


(LARGE MODEL.) 


Measures wave-lengths direct to an accuracy of 1 Angstrdém unit (one ten-millionth 
of a millimetre) from W.L. 3888 to W.L. 7724. 


SPECIAL ADVANTAGES. 

» The Collimator and Telescope are | 

rigidly fixed at right angles, thus the | 
instrument will stand in a corner, is always 

ready for use and in adjustment. 


The wave-lengths can be read off by the 
observer without moving from his place. 


The object glasses and prism are large 
(12 ins. clear aperture), which enables 
faintest visible lines to be seen. 


The eyepiece has a bright pointer for | 
measuring the W.L. of bright lines on a | 
the dark field. 


Means are supplied of very simply 
setting the Zero, although on account of 
the great rigidity and careful construction | 
throughout it may be used for many 
months without any setting being needed. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address Sphericity, London,” Telephone; No. 1687 North. 


ILLUSTRATED LIST (“A”) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS 
GRATIS ON APPLICATION. 


THE DUDDELL PATENT AM cK 
THERMO-GALVANOMETER. J AMES. 


Mater of rometers of every description, sleo of Ce: ree Barometer. 
ite, Ch a! 


This Instrument has no Self-Induction. 
Currents of ANY FREQUENCY either DIRECT or 
ALTERNATING and as small as 20 MICRO-AMPERES 
can be measured with it. 


THERMOMETERS for STUDENT WORK as specially produced for the peinenaeies 


STANDARD THERMOMETER, Osk Frame, Tube divided on Stem, 
figured oo Glass 


MAXIBUM THERMOMETER, Bud Vacuo, ov Stand 


ole 
TERRESTRIAL THERMOMETER, oo Stacd 


BECKLEY 


As wed at al) the 
Stations whe 
the Colonies 


*(paajnbea 9381S) LSOd SANSOIVLVD 


STANDARD BAROMETER, diarfeter of Tube, 05 in., on Mahogany Board. « 


PRICE of Instrument with 4 and 100 Ohm Heater, 
£15 10 oO. 


Write for Leaflet No. 38 N. to:— 


The Cambridge Scientific Instrument Co., Ltd., ees 


CAMBRIDGE, ENGLAND. | Expedition, 
Awarded 2 Grands Prix at the Milan International Exhibition, 1906. AWARDED NINE MEDALS PARIS EXHIBITION, 1900. 


CAMPBELL-STOKES 
SUNSHINE RECORDER, 


With Curtiss Improvements, 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. . 


of the Royal College of Science and City and Guilds Institute. 
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HOLDER OF THE LARGEST STOCK OF CLIBICAL THERBOMETERS In THE WORLD ‘as 
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| OTANDARD BAXINUM THERMOMETER, One Frame, Tube divwed on Stem 
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MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


AnJNTRODUCTION to PRACTICAL | 


PHYSICS. By D. RINTOUL,M.A. Globe 8vo. 2s. 
A PRIMER OF PHYSICS. By B. 

STEWART. Illustrated. With Questions. Pott 8vo. 1s. 
LESSONS in ELEMENTARY 


PHYSICS. By B. STEWART, LL.D., F.R.S. Feap. 
8vo. 4s. 6d. QUESTIONS. Pott 8vo. ‘25. 


AN EXERCISE BOOK OF ELE- 
MENTARY PRACTICAL PIIYSICS. By Prof. R. A. 
GREGORY, F.R.AS. gto. 6d. 

LESSONS IN SCIENCE. By Prof. 


R. A. = A. T. SIMMONS, B.Sc. Globe 
8vo 


ELEMENTARY PHYSICS AND. 


CHEMISTRY. — By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. Is. 6d. each. 


EXERCISES IN PRACTICAL 


PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 


ELEMENTARY GENERAL 


SCIENCE. By A. T. B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 3s. 


A MANUAL OF ELEMENTARY 


SCIENCE. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc.’ Gl. 8vo. 35. 6d. 


AN ELEMENTARY COURSE OF 
PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 75. 6d.; or PART I. — MECHANICS, 
PROPERTIES OF MATTER, HYDROSTATICS, HEAT. 
By Rev. J. C. P, ALDOUS, M.A. 4s. 6¢. PART II.— 
WAVE MOTION, SOUND AND LIGHT. By W. D. 
EGGAR, M.A. 2s. 6¢. PART III.—MAGNETISM 
AND ELECTRICITY. By F. R. BARRFLL, M.A., 
B.Sc. 2s. 6d. 


INTERMEDIATE COURSE OF 


PRACTICAL PHYSICS. By Prof. A. SCLIUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55s. 
LESSONS in ELEMENT ARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W. I. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6¢. Vol. III. Part I. 
PRACTICAL —- By C. L. BARNES, M.A. 


Crown 8vo. 4s. 

PRACTICAL PHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 


THEORETICAL AND PRACTICAL 
MECHANICS AND PHYSICS. By A. H. — 
KENZIE, M.A.. B Sc., A.R.C.Sc. Crown 8vo, 

LABORATORY MAN UAL ‘of 
PHYSICS AND APPLIED ELECTRICITY. Edited | 
by E. L. NICHOLS. In 2 Vols. 8vo. 12s. 6a. net each. | 

THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 75, 6d. net. 

ELEMENTS OF PHYSICS. _ By 
E. L. NICHOLS and W. S. FRANKLIN, Three Vols. 
8vo. I. MECHANICS and HEAT. II. ELEC- 
TRICITY and MAGNETISM. Ill. SOUND and 
LIGHT. _ 6s, net each. 

A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., LL.B., 
D.Sc., F.R.S.E. Third Edition, Medium 8vo. 21s. | 


EXAMPLES 


“ELEMENTARY 


PHYSICS for STUDENTS of MEDI- 
CINE. DANIELL, M.A., LL.B., D.Sc., 


THE STEAM ENGINE AND GAS 


AND OIL ENGINES. By Prof. JOHN PERRY, 
D.Sc., F.R.S. 8vo. 75. 6d. net. 


IN PHYSICS. With 


Answersand Solutions. By D. E. JONES, a Second 
Edition, revised and enlarged. Fcap. 8vo. 


ELEMENTARY LESSONS in 


HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 2s. 6d. HEAT, separately, sewed, Is. 


LESSONS in HEAT and LIGHT. 


For eo Students. By D. E. JONES, B.Sc. 
Gl. 8vo. 35. 


PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON, M.Sc. Gl. 8vo. 2s. 6d. 

HEAT, for ADVANCED STUDENTS. 
By E. EDSER, A.R.C.Sc. Gl. 8vo. 45. 6d. 

HEAT. By Prof. P. G. Tair. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. Second Edition. 
Revised by J. ROGERSON COTTER, M.A. 8vo. 18s.net. 

The THEORY of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. I2s, net each. 

The THEORY of LIGHT. By Prof. T. 
PRESTON, M.A., F.R.S. Third Edition. Edited by 
Cc. j. JOLY, M.A. 8vo. 155. net. 

LIGHT. By Lewis Wricur. Illustrated. 
Second Edition, Revised and Enlarged. Crown 8vo. 75. 62. 

PRACTICAL EXERCISES inLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 

LIGHT FOR STUDENTS. By E. 
EDSER, A.R.C.Sc. Gl. 8vo. 6s. 

LIGHT VISIBLE and INVISIBLE. 
By THOMPSON, D.Sc., F.R.S. Illustrated. 
vo. 6s, net. 

THE MANUFACTURE OF LIGHT. 
Hd SILVANUS THOMPSON, D.Sc., F.R.S. Crown 


EN’ LESSONS IN 
ELECTRICITY AND MAGNETISM. By ae +4 ANUS 
THOMPSON, D.Sc., F.R.S. Feap. 8vo. 6d. 

MAGNETISM AND E LE C- 
TRICITY FOR BEGINNERS. By H. E. HADLEY, 
B.Sc. Gl. 8vo. 25. 6d. 

PRACTICAL. EXERCISES in MAG- 
By H. E. HADLEY, 

MAGNETISM AND ELECTRICITY 
— By H. E. HADLEY, B.Sc. (Lond. ). 
Gl. 8vo. 6s. 


“ELECTRICITY and MAGNETISM 


FOR BEGINNERS. Ry F. W. SANDERSON, M.A. 

vo. 25 

A COURSE OF SIMPLE EXPERI- 
MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. 15. 64. 

PHYSICAL OPTICS. Prof. R. W. 


WOOD. 8vo. 15s. net. 


MACMILLAN AND CO., LTD., LONDON. 


eo<a 


ey 
= 
i 
| 
sing 
I 
ite 
i 
By 


FEBRUARY 14, 1907] 


NATURE 


clix 


FLATTERS & GARNETT, 


48 DEANSGATE, MANCHESTER, 
MAKERS OF 
Microscopical Slides. 


Lantern Slides, from stock or to | Sond 
order. for 
Storage Cabinets for Slides. | Catalogues. 


Nature Study Appliances. 


NEW SERIES OF SLIDES AND SPECIMENS OF 
BRITISH FOREST TREES. 


Laboratories : 16-20 Church Road, Longsight, Manchester. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@G8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Sentute of Cabinets and A tus, refer- 
ences are permitted to distingui patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 

Birds, Mammals, &e., Preserved and Mounted by First-class 

Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
Oe CATALOGUE (102 pp.) POST FREE. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price #1 18. per Series; 
adapted for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleoch hara, Sexual Organs and Cystocarps in the 
jy . Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

Catalogue Post Free. 
PENISTON, 5 MONTPELIER TERRACE, 


AL LEEDS. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospbazrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephs-oceros, Meliéerta, and many 
other specimens of Pond Life. Price 1s. por Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Aremcola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


Collections and Single Specimens of 


MINERALS, NATURAL GRYSTALS, 
PRECIOUS STONES, ROCKS & FOSSILS. 


Cabinets, Geologists’ Hammers, Card Trays, Glass Capped 
Boxes, Wood and Glass Models of Crystals and Precious 
Stones, Sections of Rocks, and other Apparatus. 


NEW CATALOGUES POST FREE, 


THOMAS D. RUSSELL, 78 Newgate Street, LONDON, E.C. 


SAVAGE 
ETHNOGRAPHICAL SPECIMENS. 


CURIOSITIES. 


Stock of over 10,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical instruments, &c., &c., used by all the Races of 
Mankind, for sale at very dow prices. All objects guaranteed genuine. 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 35. 6d. 

yearly. Collections Arranged and Cacalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


RUBIDIUM, TANTALUM, GERMANIUM, 
CASIUM, BERYLLIUM, ano oruers, 


in Gramme Tubes at Reasonable Prices. 
na NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W.- 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for ‘Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 
RICHARDS’ SHOW ROOMS 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


NOTICE.—Advertisements and business letters fo 
Communications to the Editor. 
SUBSCRIPTIONS TO ‘“* NATURE. | 


& £5. d. 
Yearly 1 8 o| Yearly 6 
Half-yearly - om 6 Half-yearly 
‘Quarterly - © 7 6| Quarterly »- 0 Bo 


* The first line being in heavy type is charged for as Two Lines. 


NATURE should be addressed to the 
The telegraphic address of NATURE is ‘ PHusis,’”’ LONDON. 


Publishers; Editorial 


CHARGES FOR ADVERTISEMENTS. 


£5. a. 
- © 2 6 Quarter Page, or Half 


ne Sixteenth Page, or Eight -10 0 

One Eighth Page, Quarter Halfa Page, oraColumn 3 5 
Column ° - 018 6 Whole Page . ° 6 6 


*Three Lines in Column. 
Per Line after . 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NEW FORM OF 
SPRENGEL PUMP 


This pump is exceedingly 
rapid in its action, requires 
only three pounds of mercury, 
and, in conjunction with a 
water pump, is entirely self- 
acting. 


Owing to the ease with which 
it may be manipulated, its sim- ‘ 
plicity, and low initial cost, this 


ny inno | EE-DARSONVAL MACHINE 


adjunct to any laboratory. Replaces Coils, Interrupters, 
and Wimshurst Machines. 
Producing, perfectly regulating, and exactly measuring 


PRICE, including £4 X-RAYS, HIGH-FREQUENCY CURRENTS, 


—_— 


AND STATIC EFFECTS. 
Water Pump, Silent in Working, Simpic in Manipulation. 


This apparatus has been already installed by many of the chief workers in 
(Mercury extra.) Electro-Therapeutics in France and England, and is giving the very best 
results (z7/de testimonials). 


HM REPLACES LARCE INDUCTION COILS IN LABORATORY AND RESEARCH WORK REQUIRING 


A. C. co SSOR, HICH ELECTRIC TENSIONS OR ELECTRIC OSCILLATIONS OF CREAT POWER AND UNIFORMITY. 


Descriptive Pamphlet gratis on application from the Sole Agents for 
Great Britain and its Colonies— 


54 Farringdon Road, London, E.C.| THE MEDICAL SUPPLY ASSOCIATION, 
GOLD AND SILVER MEDALS ST. LOUIS EXHIBITION. 228 GRAY’S INN RD., LONDON, W.C., 
Tel. 10547 Central. Where the apparatus may be seen working. 


S A LE SEASON’S STOCK. 
UNIQUE OPPORTUNITY. 
8,000 LANTERN SLIDES. PLAIN, 6a. EACH, 
Best Photographic Slides comprising all subjects. 


CHROMATROPES. DISSOLVING SETS. MECHANICAL SLIDES. 
At one-third Original Price. 


OPTICAL LANTERNS. RUSSIAN IRON & MAHOGANY BODIES 


Six Doz. Lantern Objectives :—Various foci. 
Jets, Condensers, Slide Carriers, Oil Lamps, Limes, Gas Cylinders, Fittings of all kinds. 
At one-third less than usual price. 
SPECIAL SALE PRICE LIST POST FREE AND GRATIS ON REQUEST TO: 


W. WATSON & SONS | 


ESTABLISHED 1837. 2 Easy Row, Birmingham. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON aseuan) Mounted in Aluminium. 
small lens without disturbing ' sate Measures 3} ins. long, r} ins. 


plates or films which may be eer | diameter, weighs 4? ounces. 

Can be used alone for higher 1 | Ne Case, B3 10 O nett. 
magnification or larger plates. 


pt ILLUSTRATED BOOKLET wit! 
An excellent lens for all Specimens of Work 
artistic photography. PATENT. FREE. 


J. H. DAL. LMEVER, |I).,.25 Newman St., London, W. 


MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


Fnntec by KiCHAKD ULAY AND SONS, Limiren, at7& > bread Street Hill, Queen Victoria Street, in the City of London, and puolished by Macmi:taN 
anv Co., LimiTEp, at St. Martin’s Street, London, W.C., and THE MacmiLLan Company, 66 Fifth Avenue, New York.—Tuurspay,. February 14, 1/07: 
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SENERAL LIBRARY, 
UNIV. OF MICH. 


MAR 9 1907 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for ave. “— Woapsworrn. 


; _ No. 1947, VoL. 75 


| PRICE SIXPENCE _ 


~ Registered | asa a Newspaper at the General ‘Post Office 


“NEW PATTERN ‘“NEWTONIAN” CHEAP |REYNOLDS & BRANSON, Ltd., 
ELECTRIC LANTERN. 


5067 New Iron-Body Lantern, with brass front, fitted on 

mahogany board, 4-in. double Condenser, best full-size achro- 

matic Front Lens, and ‘* Newtonian” Hand-Feed Arc Lamp. 
Complete in Case... £10 10s. 


NEWTON & co., 


OPTICIANS TO HIS MAJESTY THE KING 
AND H.R.H. THE PRINCE OF WALES AND THE GOVERNMENT, 


38 FLEET STREET, LONDON. 


THURSDAY, FEBRUARY _ 21, 1907 


{All Rights are Reserved. 


MANUFACTURERS of CHEMICAL and PHYSICAL APPARATUS. 
GOODMAN'S PATENT PLANIMETER. 


s), for measuring areas, with instructions, giving 
a direct reading, and suitable for all Technical s schools ~“ = aneg 
purposes, in leather case ee on 


GOODMAN'S PATENT AVERAGING 


Averaging Instrument (Goodman’s), for Indicator war in ow 
Descriptive Circular post free on ‘application. 
14 COMMERCIAL STREET, LEEDS. 


SILICA 
WARE 


Highly Refractory. 
Acid Resisting. 
Small co-efficient of Expansion. 
SUPPLIED FROM. STOCK. 
Write for Price List, 


JOHN J. GRIFFIN & SONS, Ltd., 


KINGSWAY, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


ELECTRICAL 
SELF-RECORDING 
RAIN -GAUGE. 


Tilustrated Price List and full particulars post free on 
application to 


NEGRETTI & ZAMBRA, 

38 HOLBORN VIADUCT. 

45 CORNHILL, and 122 REGENT STREET 
LONDON. 


Branches: 
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SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, S.W. 


Short Courses suitable for the Intermediate and Final B.Sc. 
Examinations of London University will be conducted by 
Teachers recognised by the University as follows :— 


GEOLOGY (Easter Vacation Course).—A. J. MASLEN, F.L.S. 


An Excursion (about 5 days) to Derbyshire for the study of the 
Geology of the district. Also Museum Demonstrations and 
Field Meetings near London during the Summer Term. 


BOTANY.—T. G. Hit, A.R.C.S., F.L.S. 


A Summer Course in Practical Plant Physiology and CEcology, 
with suitable Excursions for the study of Plant Relationships. 
Saturdeys, 10—1, commencing April 13, 1907. 


Further particulars may be obtained on application to the 
SECRETARY. 


NORTHERN POLYTECHNIC INSTITUTE 


HOLLOWAY, LONDON, N. 
Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R.), 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tube). 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 
Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours student:, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLECE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 

Prospectus may be had post free from the VICE-PRINCIPAL, 
Tutorial College, 32 Red Lion Square, Holborn, 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
**CRAGGS’ RESEARCH PRIZE.” 


A Prize of £50 will be awarded in October to a past or present Student 
of the School who during the current year (October, 1906, to October, 
1907) has made the most valuable contribution to Tropical Medicine. The 
fact of the work having already been published will not disqualify. 

Contributions must be written in English. 

Essays must be sent in on or before October 1 next to the MEDICAL 
Tutor, who wiil be glad to afford further information. 

London School of Tropical Medicine, 

Royal Albert Dock, E. 
February, 1907. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 


March, 1907. a 
The E ination ¢ Tuesday, March 12. 
Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and El y Chemistry for those who offer Biology. 
For full particulars apply to Dr. Harcuetr Jackson, Keble College, 
xford. 


UNIVERSITY OF ST. ANDREWS. 


HARRIS CHAIR OF PHYSICS IN UNIVERSITY 
COLLEGE, DUNDEE. 

The University Court of the University of St. Andrews invite appli- 
cations for the HARRIS PROFESSORSHIP of PHYSICS in University 
College, Dundee (University of St. Andrews), rendered vacant by the 
resignation of Professor JoHANNES PeTros KuENEN, Ph D. 

The candidate appointed will be required to conduct, at University 
College, Dundee, Classes, theoretical and practical, in Physics, qualifying 
for Graduation in Arts, Science and Medicine, and to take part in Evening 
Classes at the College ; and he will enter on his duties on April 1, 1907, 
when the appointment will take effect. 

Applications, accompanied by twenty copies of testimonials, must be 
lodged, on or before March 9, 1907, with the undersigned, from whom 
further information regarding the duties and emoluments of the Chair may 


be obtained. 
ANDREW BENNETT, 
Secretary and Registrar. 


The University, St. Andrews, 
February, 1907. 


TUITION BY CORRESPONDENCE 


by an especial unique method for all Examinations in BIOLOGY, 
BOTANY, CHEMISTRY, GEOLOGY, HUMAN PHYSIOLOGY, 
HYGIENE, MATERIA MEDICA, PSYCHOLOGY and ZOOLOGY. 

Writing reduced toa minimum. Work directed. Test Papers corrected 


and returned. 
Address Mr. FREDERICK DAVIS, 
IMPERIAL COLLEGE, 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 
INDIAN FOREST SERVICE, 


The Secretary of State for India in Council proposes to appoint this year, 
with the advice of a Selection Committee, not less than 18 Probationers for 
this Service. 

Candidates must have attained the age of 18 years on July 1, 1907, and 
not have attained the age of 22 years on January 1, 1907; they must possess 
a good general education, and, if possible, a knowledge of Chemistry and 
of Mechanics and Physics. 

The Probationers will defray their own expenses during the period of 
probation at Oxford and on the Continent. 

Forms of application may be obtained (with fuller particulars) from the 
SecrETARY, Public Department, India Office, London, S.W., to be 
returned to him not later than MONDAY, JULY 1, 1907. 

The scale of pay of the upper controlling staff of the Indian Forest 
Service has recently been improved. 

A. GODLEY, 


India Office, Under Secretary of State. 
February 9, 1907. 


BIRKBECK COLLEGE.—ASSISTANT 
LECTURER and DEMONSTRATOR in CHEMISTRY. Owing 
to the appointment of Dr. Muller as Research Chemist to the firm of 
Geigy and Co., Basel, there is a vacancy for the above at Easter. 
Commencing salary, £150. Applications, stating age, degrees, experi- 
ence, with three testimonials, should be made to the PrRincIPAL, 
Birkbeck College, Breams Buildings, E.C. 


THE UNIVERSITY OF SHEFFIELD. 


Vice-Chancellor—Sir CHARLES Exiot, K.C.M.G., C.B., 
M.A., LL.D. 

The Council of the University are about to appoint an ASSISTANT 
LECTURER AND TUTOR IN MATHEMATICS, to begin work in 
October, 1907. 

In appointing to the post, special importance will be attached to 
experience and to teaching power as shown by actual success in teaching. 

For further particulars apply to 


W. M. GIBBONS, Registrar. 


WOOLWICH POLYTECHNIC. 


The Governors invite applications for the appointment of SENIOR 
MASTER of the DAY SECONDARY SCHOOL. Salary, £300, rising 
to £400. 

Further particulars may be obtained by sending to the Principat a 
stamped addressed foolscap envelope. 

The last day for receiving applications is March 27, 1907. 

A. J. NAYLOR, 
Clerk to the Governo: 


The Polytechnic, Woolwich, 
February 19, 1907. 


Wanted for boys’ High School, Cape Colony, 
Assistant Master, trained teacher, B.Sc. Subjects, Physics, Chemi-ry 
Mathematics. Age 25 to 32. Salary, £200, resident. Passage.—A)py 
by letter, ** Epucation,” S.A.C.S., 47 Victoria Street, 5.W. 
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PORTSMOUTH 
EDUCATION COMMITTEE. 


(H1iGHER EDUCATION.) 
MUNICIPAL TECHNICAL INSTITUTE. 


The Committee invite applications for the position of HEAD of the 
DEPARTMENT of MECHANICAL ENGINEERING and CIVIL 
ENGINEERING. Salary, £200 per annum. 

Application forms with particulars of the app may be ob 
from the PRINCIPAL, to whom the forms should be returned not later than 
Monday, March 4. 


a 


UNIVERSITY OF MANCHESTER. 
READERSHIP IN MATHEMATICAL PHYSICS. 


The Council propose to appoint a Reader whose principal duty will be 
research. Stipend, £350. Applications should be sent before March 7 to 
the REGISTRAR, from whom detailed conditions may be ob.ained. 


Young Man (aged 26), excellent collector and 
setter of Lepidoptera, can also make bird skins, desires a place as 
Aésistant with museum, professional naturalist, or private collector ; is 
prepared to travel abroad.—Write na, * Box 4373, Willing’s Adver- 
tising Offices, 125 Strand, London, W.C. 


For Sale, a large and handsome Binocular 
Microscope by Ross, together with about 50 Objectives and other 
parts, each being fitted into an elaborate hard-w case. This is 
almost a unique instrument.—For further particulars apply to 
A. Boaxe, Roperts & Co., Lrp., Carpenter's Road, Stratford, 
London, 


PLATINUM purchased at highest current 
prices. —R. OLPHERT, Jeweller, 19 Elm Grove Parade, Barnes, S.W. 
Bankers : London, City and Midland (Barnes Branch). 


RUBIES | _ 


AND 


SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
Cost about 1/20 to 1/30 of naturally mined Stones. 
Can be supplied in the rough or cut condition. 

These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguis able from Nature’s product. 
Exhibited Jan. 18 at the Royal Institution. 
SAPPHIRES-—EITHER BLUE OR PINK. 


PRICES ON APPLICATION. 


u@- NEW and EXTENDED EDITION of TABLE of :——¥ 
ELEMENTS. giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


71 & 73 DUKE ST., GROSYENOR SQ., LONDON, W. 


MINERALS 


Individual Specimens and Systematic Collections. 
Catalogue mailed free on request. 


FOOTE MINERAL 
COMPANY, 
107 N. 19TH ST., PHILADELPHIA, PA., U.S.A. 

Address Dept. F. 


LIQUID AIR ano LIQUID HYDROGEN, 


Dr. HAMPSON'’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 

high and 8 inches in diameter. 

t begins toliquefy air in from 6 to :o minutes after the admission of air 
at from 150 to 200 atmospheres pressure, making over a litre of liquid per 
hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator hax only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W, 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 
apparatus of the same description manufactured under 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 


(Formerly Brin'’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 


we “BIRDLAND” CAMERA 


has now become the standard instru- Ay 
ment for Natural History Photo- 
graphy. 

it is extremely simple to 
operate, yet is used by the ) 


majority of the experts. 


“WILD BIRDS AT HOME” 
A New series of Lantern 
Slides (and Prints) of 
Bird life from Mr. 
Charles Kirk's wonderful 
Nature Photographs. 
Slides, 1s. 3d. each, 
Illustrated Book, 74. 
: : Post Free. 

Publishers SANDERS & CROWHURST, | 
Specialists in everything pertaining to Natural History Photography 

71 SHAFTESBURY AVENUE, LONDON, W. 


BROWNING’S SPECTROSCOPES. 


The STUDENT’S SPECTROSCOPE has a prism of extreme) 
dense glass, of very superior workmanship ; the circle is divid 
and reads with a vernier to single minutes ; the slit is furnished 
with a reflecting em. , by means of which two spectra can be 
shown in the field of view atthe sametime. The instrument 
will divide the D line in the Solar Spectrum, or the yellow Sodium 
lines distinctly. With a slight alteration of the adjustments, 
the instrument can be used for taking the refractive and dis- 


persive powers of solids or liquids. The Student's Spectroscope is the best instru. 
ment for the Laboratory and for all ~eaege: work in Spectrum Analysis. 


Complete in Cabinet £700 
with Tangent Screw ‘Motion to ‘Vernier, Rack 

Telescope, and extra-power Eyepiece, in Cabinet .. £816 0 
Larger Model of the above Tangent Screw Spectroscope, 

with 2 Prisms, in Mahogany Cabinet with Drawer ..£15 0 0 


ILLUSTRATED CATALOGUE OF SPECTROSCOPES AND SPECTROMETERS, POST FREE. 


HOW TO WORK WITH THE SPECTROSCOPE. A Manual of Practica 
Manipulation with Spectroscopes of all kinds, with Twenty Engravings and Diagrams. By 
JOHN BROWNING, F.R.A.S., F.R.M.S., &c. Price Sixpence. Post Free Sevenpence. 


J OHN - BROWN IN G, 738 Strand, London, W.C. 
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SUSPENDED COIL GALVANOMETERS 


With interchangeable Coils each contained in 
a Dust-tight Case. 
FIGURE OF MERIT. 
10 m/ms, per Microvolt at a scale distance of 1 metre with 
25 Ohm suspended Coil. 


PRICE bs one suspended Coil but without tangent 
a one eee ose 


Do. with tangent head ‘on £8 26 
Spare Coils :— 
About 5 ohms, £4 15 0. About 150 ohms, £4 15 0. 
About 400 ohms, £5 0 O 
QUICK DELIVERY. 


The Cambridge Scientific Instrument Co.,Ltd. 


CAMBRIDGE, ENGLAND. 
Awarded 2 Grands Prix at the Milan International Exhibition, 1906. 


ZEISS 


= 


WITH ENHANCED STEREOSCOPIC EFFECT. 
x6, £6 O O. 

©, | FOR TOURISTS. 


SPECIAL TYPES FOR NATURALISTS, 
MARINE WORK, HUNTING, &c. 


Illustrated Catalogue, ‘‘Tn,”’ Post Free on Application. 


LONDON: 29 Margaret St., Regent St., W. 
Berlin, Frankfort o/M, Hamburg, Vienna, St. Petersburg. 


THE ROYAL SOCIETY 


SCIENCE IN THE STATE AND IN THE 
SCHOOLS. 


By SIR WILLIAM HUGGINS, K.C.B., 0.M., 
D.C.L., LL.D., Se.D., F.R.S., &c. 
Royal 8vo, with Twenty-five IUustrations, 4s. Gd. net, 


** Attractive . . . richly illustrated, and exceedingly cheap.” 
—Nature. 
“*Should be read by every educationist.”—Oxt/ook. 


‘* Deserves to be widely circulated for the weighty matter 
of national importance with which it deals.” 
—Philosophical Magazine. 


METHUEN & Co., 36 Essex St., London, W.C. 


The Spectrum of the 


AURORA BOREALIS 


is best observed with the 
BINOCULAR SPECTROSCOPE. 


The use of both eyes in spectroscopy constitutes a new departure. The 

whole spectrum is seen at once, the bright lines standing out in apparent 

relief, and observations can be made with greater comfort and success, 
especially with faint spectra. 

Qe Sir William Huggins says: “ / am very pleased with your spectro- 
scopic opera-glass. It does all that you say of it. The whole visible 
spectrum of a vacuum-tube, or of an induction-spark, is seen at once, 
brilliantly, and with great distinctness.” 

gm The Count de Gramont says: “‘ Ces réseaux peuvent étre adaptés a 
n'importe quelle jumelle de campagne, a grande ouverture de préférence. 
Ce modeéle, si forte, si lumineux, et si dispersif, serait, a mon avis, un 
spectroscope susceptible de rendre de grands services en météorologie, notam- 
ment pour l'étude des spectres de lL aurore polaire, de l’éclair, de la lumiére 
szodiacale, &c.” 

FOR PRICE LIST OR FURTHER DETAILS APPLY TO 
Dr. W. MARSHALL WATTS, 


“SHIRLEY,” VENNER ROAD, SYDENHAM, 8.E. 


| AN INTERESTING INSTRUMENT. | 


THE NEW 


‘‘DIAL’’ BAROGRAPH, 


or Self-Recording Barometer. 
_ This is a most useful instrument, and fills a long felt want. It makes an 
interesting cecord of Barometric Variations, and at the same time readily 
shows (by means of the Dial) the present height of the Barometer. We 
guarantee the reliability of the readings obtained, both past and presen. 
hi 


The Instrument is of the very best work p g , and is coni- 
pensated for temperature. The Recording Arm and rhe Dial Hand, 
working by means of our Special Attachment off the same movement, a 
simultaneous action is thereby assured. Price, complete in handsome solid 
oak, walnut, or mahogany case, with one year’s supply of Charts, Ink, and 
Instructions, £6 15s. 


Manufacturers: PASTORELLI & RAPKIN, Ltd. 
ACTUAL MAKERS OF ALL KINDS ‘OF METEOROLOGICAL INSTRUMENTS 
(Established 1750), 

Contractors to H.M. Government, 

46 HATTON GARDEN, LONDON, E.C. 
Telephone No. 1981, Holborn. Telegrams—Rapkin, London. 


STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired). 
®@ Illustrated Price List Post Eree. 
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RADIUM ON HIRE. 


(Activity 1,800,000.) 


Lectures and Demonstrations Arranged on 


Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 
Complete with Radium, 2/6 and 7/6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Scintillations. 


Pitchblende Scintilloscopes, ... . 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


F, HARRISON GLEW (Siiver Medailist)» 
156 Clapham Rd., London, S.W. 
Telephones : 1787 Hop and 3117 Hop. 


FOR PRIZES OR PRESENTS. 


THE TECHNICAL aga SET. 


ConTENTs— 
(All our best 
Electrum) 
4-inch Bow Pen- 
cil Compass,with 
knee joints and 
nut and _ bolt 
needle point, ink 
point and length- 
ening bar ; 5-inch 
Improved Pat- 
tern Hair Divi- 
der ; Ink, Pencil, 
and Divider 
Spring Bows ; 
2 Drawing Pens ; 
Pricker ; Box of 
Mahogany with or Compass Leads 


Price complete, Packer & spare Needles. 
W. H. HARLING, 
47 Finsaury PAVEMENT, LONDON, AND AT GROSVENOR Works, HACKNEY. 
Established 1851. ow Mlustrated ‘Catalogue (covering all Kinds) Gratis. 


We have now in stock a number of Vacuum 


Tubes of Neon; also a few of 
KRYPTON & XENON 


Guaranteed Pure. 


PRICES ON APPLICATION. 


ADAM HILGER, Ltd. 


75a Camden Road, London, N.W. 
Awarded Gold Medal, St. Louis Exhibition, 1904. 
Telegrams: SpHericiry, Lonpon.” Telephone : 1687 Nortn. 


ARF CHEMICALS 


METALS 
MINERALS 
For ncaa and all other 


SILICON CARBIDE, irisescent crystais, 1/-0z.; 10/6 tb. 
CALCIUM METAL, 1/- oz.; 12/- lb. 
Price List on Application. 


HARRINGTON BROS., Ltp., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, E.C. 


INDUCTION COILS 


STREET, 


RONTGEN RAY COILS A SPECIALITY. 


For Particulars and Prices write for List “H.” 


MARCONI’S WIRELESS TELEGRAPH COMPANY, 


DALSTON, 


for all PURPOSES 


LONDON, N.E. 
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FOURTH EDITION. JUST PUBLISHED. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 


By Prof. JAMES WALKER, D.Sc., Ph.D., F.R.S. 


8vo. os. net. 


SECOND AND REVISED EDITION OF VOL. Il. NOW READY. 


HANDBOOK _OF METALLURGY, 


y Dr. CARL SCHNABEL,, Professor of Metallurgy. 
Sind by Professor H. LOUIS, M.A., A.R.S.M., F.1.C., &e. Illustrated. Second Edition. 
Vol. II.—Zinc, Cadmium, Mercury, Bismuth, Tin, ‘Antimony, Arsenic, Nickel, Cobalt, Platinum, Aluminium. 21s. net. 
*,* Previously published, Vol. I. Second Edition. —Copper, Lead, ‘Silver, G Gold. 25s. net. _ 


THIRD EDITION. Entirely Re-written and Enlarg ed. 


CHEMICAL TECHNOLOGY and ANALYSIS of OILS, FATS, 


AND WAXES. | ,y Dr. J. LEWKOWITSCH, M.A., F.I.C., F.C.S., Consulting and Analytical Chemist and 


Chemical Engineer ; Examiner in Soap Manufacture and in Fats and Oils, including Candle Manufacture, to the City and 
Guilds of London Institute. With 88 Ilustrations and numerous Tables. In Two Volumes. Medium 8vo, gilt tops. 


36s. net. 
NATURKE.—‘ The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. _ by Dr. LEWKOWITSCH, M.A., F.I.C. 8vo. 6s. net. 
CHEMICAL TRADE JOURNAL,.—‘ Bound to become a constant companicn to the chemist who deals with oils 
and fats.” 


QUALITATIVE ANALYSIS AS A LABORATORY BASIS FOR 


THE STUDY OF GENERAL INORGANIC CHEMISTRY. By WILLIAM CONGER MORGAN, Ph.D., Assistant 


Professor of Chemistry in the University of California. S8vo. 8s. net. 


SCIENTIFIC FACT AND METAPHYSICAL REALITY. 


By ROBERT BRANDON ARNOLD. 8vo. ros. net. 
NATURE.—* A notable pzrformance. In originality of conception, vigour, and clearness of statement, width of outlook 
and fairness to all aspects of experience, it would be with difficulty surpassed. 


EXPERIMENTAL ZOOLOGY. HUNT, MORGAN, 
THE PRINCIPLES AND PRACTICE OF COAL MINING. 


By JAMES TONGE, M.I.M.E., F.G.S. With 203 Illustrations. Crown 8vo. 5s. net. 
NATURE,.—“* Well printed, tastefully bound, and copiously illustrated, it ‘gives in concise form an accurate view of the 
subject | of coal- -mining, together with such information regarding collateral science as is essential for the elementary student.” 


THE MECHANISM | OF WEAVING, THOMAS W. 
INTRODUCTION TO THE THEORY OF FOURIER’S SERIES 


AND INTEGRALS, AND THE MATHEMATICAL THEORY OF THE 
CONDUCTION OF HEAT. by Prof. H. S. CARSLAW, M.A., D.Sc., F.R.S.E. 8vo, 145. net. 


PHOTOGRAPHY FOR STUDENTS OF PHYSICS AND 
CHEMISTRY. Prof. LOUIS DERR, M.A., S.B. Illustrated, crown 8vo, 65. net. 


A SHORT COURSE ON DIFFERENTIAL EQUATIONS. 


By Prof. DONALD FRANCIS CAMPBELL, Ph.D. Crown 8vo, 4s. net. 


THE STEAM-TABLE. A Table of the Thermal and Physical 


Properties of Saturated Steam-Vapour and of the Specific Heat of Water. Compiled from various 
sources by Professor SIDNEY A. REEVE. Crown 8vo, Is. 6d. net. 


A SUMMARY OF GEOGRAPHY. AN INTRODUCTION TO PRACTICAL 

By GEORGE F. BOSWORTH, F.R.G.S. With Maps. GEOGRAPHY. By A. T. \SIMMONS, B.Sc., and 

In Three Parts. Globe 8vo. Sewed, 4d. each. HUGH RICHARDSON, M.A. Ino Three Sectic ms. 
Part I., The British Isles and Europe. Part II., Asia and Globe 8vo. 1s. each. 

Africa. Part III., America, Australia, and Islands of the Section I., Maps. Section II., The Globe. Section III. 


Pacific. Climate. 
: MACMILLAN & CO., LTD., LONDON. 
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NEW CRYSTAL MODELS. 


Our New Catalogue, XIX., with many illustrations, 
has just come out (post free on application), 


Of its contents we point out the following : 
New Collection of 416 Crystal-models of wood, containing all 
the crystal forms and combinations represented by illustrations in the 
sth ed. of the by Prof. P. Groth 
(1905) at Munich oe oe £27 10 0 
. Large Collection of 916 Crystal- models of wood to illustrate 
the crystal forms of the minerals, by Prof. C. Hintze at Breslau. 
£90 0 0 
. New Model to pone prong that the plane angles of the regular 
dodecahedron are equal to the —- of the octahedron ; constructed 
by Prof. C. Hintze ( reslau) ... 
New Collection of 8 Trigonal- Glass-models of Calcite, with 
the crystallographic axes according to Bravais (Weiss) and with the 
axes according to Miller, constructed 7 Prof. J. Beckenkamp at 
New Collection of 450 Crystal- models of pasteboard, sys- 
tematically arranged according to the 3 classes of symmetry, by 
Prof. K. Vrba at Prague 48 0 
. The Planes of Symmetry, 5 w Prof. K. Vrba 
at Prague ... £5 15 0 
. The Optical Wave ‘Surfaces, 4 wire- by 
Prof. K. Vrba at Prague .. = ai £6 8 0 
. The Optical Indieatrix, 3 wire- aul by Prof. K. Vrba at 
Prague re £2 50 
. The Sciodromes, 5 plaster: “models constructed by Prof. F. 
Becke at Vienna ... — £5 00 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


‘GLASS BLOWING. 


her — >} F SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 


carried out quickly and correctly at Moderate 
Any form of Glass Apparatus repaired. 
Demonstrations given here, or at Colleges, &c. 
H. HELM, 66 GARDEN, LONDON. 
ACTUAL MAKER of ALL KINDS of X-Ray, Geissier and other Vacuum 
~~ Tubes, Mercury Pumps, High Frequency Electrodes, &c. ‘f 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospbzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
er specimens of Bond d Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi + seg 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; 3. Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@GS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
__Classes, &c. 
Birds, Mammals, &e., Preserved and Mounted by First-class 
Workmen true to Nature 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
ie CATALOGUE (102 pp.) POST FREE. 


CLARKE & PAGE, Specialists in Microscopy, 


104 LEADENHALL STREET, LONDON. 
STUDENTS’ MICROSCOPE (New Model). 
4 Powers, Eyepieces, Polariscope, Spot Lens, Live pot Stage Forceps, &c., 
complete, £4 78. 6d. 

MARINE SLIDES.—Zoophytes fully enteniiet as in life, our own pre- 
paration ; beautiful mounts of Medus@, Mollusca, &c.; Phyllirrhoe 
with entire anatomy visible ; Insect parts without pressure. 

Stock of 20,000, all branches. 

New Catalogue, also Second-hand List of Stands and 
Accessories, Now Ready, free. 


Collections and Single Specimens of 
British and Foreign 
MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6 ; 50 do., 10/6; 100 do., 21/- 3; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
In Polished Deal Boxes. 


Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval, 


Cabinets, Geologists’ H s, Card Trays, Glass-Capped Boxes, 
Models of Crystals, ‘and other Roparches for Geologists, &c. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


HIGH-GRADE BALANCE FOR SALE. 


Short Beam, Bunge system. Quick weighing. Agate Knife Edges and 
Planes. Maximum load 50 grammes in each pan, and, when thus loaded, 
sensitive to the tenth om of a milligramme. Beam and Stirrup- shaped 
Suspenders fitted with Comp ion Arr ts. Beam thickly gilt. 
Rider apparatus of latest improved pattern. The whole mounted in 
mahogany case, with glass doors on all sides. Complete, with full set of 
Weights and Accessories. Cost about £15. In new condition, £8 15s. 


Clarkson’s Second-Hand Optical Mart, 338 High Holborn, London. 
(Opposite Gray's Inn Road.) 
INSTRUMENTS BOUGHT. 


NOTICE.—Advertisements and business letters for 


NaTurRE should be addressed to the Publishers; Editorial 


Communications to the Editor, The telegraphic address of NATURE is “‘ PHusIS,” LONDON. 


SUBSCRIPTIONS TO ‘* NATURE. 
Yearly 8 of Yearly . -. r10 6 
Half-yearly . . . o14 6 Half-yearly . . «. o15 6 


CHARGES FOR ADVERTISEMENTS. 
& 
*Three Lines in Column . o 2 6 Quarter Page, or vanes 
Line after . ° 9 aColumn . 
ne Sixteenth Page, or Eighth Col. 10 o 
One Eighth or Halfa Page, or a Columa 
Column 018 6 Whole Page. 


* The first line being in heavy type is charged for as — Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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MERCURY 
VAPOUR 
LAMPS 


(JENA MAKE), 


in ordinary or UVIOL Glass, are now extensively used 
in the 


Leading Laboratories 


in this country and abroad. 
All Sizes from 10 ins to 40 ins. 


We supply these Lamps UNMOUNTED with the 
necessary SELF INDUCTIONS & RHEOSTATS. 
Also a SPECIAL LABORATORY TYPE. 


Sole Agents for U.K. and Colonies— 


ISENTHAL & CO., 
85 MORTIMER ST., LONDON, W. 


Contractors to 
the Admiralty, War, India, and Colonial Offices, &c. 


Dr. Apparatus 


STABILITY TEST OF CORDITE 
at 70° C. 


The Apparatus (as designed and used by Dr. SILBERRAD) 
consists of the following :— 


Copper Bath and Condenser. 
Manometer Tube. Retort Stands. 
Thermometer. Graduated Scale. 
Aluminium Canister for Calcium Chloride, and 
Book of Logarithmic Tables. 


Prices, &c., on application to the Makers— 


'TOWNSON & MERCER, 


Chemical and Physical Apparatus Manufacturers, 
and Complete Laboratory Furnishers, 
34 CAMOMILE STREET, and 
89 BISHOPSGATE STREET WITHIN, 


THE “FLOW” EXTRACTORS 


(PROVISIONAL PATENT). 


A B 


"THESE Simple Extractors are 
much more effective than 
Soxhlets for many purposes, as the 
substance is kept covered by the 
solvent in use and a flow of clean 
solvent is continuously moving 
directly throvgh the substance, 
whereby the extraction is greatly 
tacilitated. 
Price—A, 7/= doz. ; B, 8/6 doz. 


Cc, Complete apparatus, with Condenser 
(Burgess’s Patent), all stoppered together, 16/6. Cc 


Sole Makers— 


Cc. E. MULLER, ORME & CO., Ltd., 


Scientific Glass Blowers and Manufacturers of 
Chemical and Physical Apparatus, 


148 HIGH HOLBORN, LONDON, W.C. 


Contracrors To H.M. GovernMENT. 


LONDON, E.cC. 


NEW REFLEX » 
IMPROVED “ARTIST.” 


THE STEREOSCOPIC COMPANY’S 


The 
ideal Camera 
for Natural 
History 
Field Work. 


other  improve- 
ments, making it 
one of the finest 
Cameras for all 
classes of work. 


The Company's 
Improved “Artist” ( 
is fitted with a re- 

_ Write for CATALOGUE No. 12c, free from 
The LONDON STEREOSCOPIC COMPANY, 
106 & 108 Regent St., W., or 54 Cheapside, London, | 


volving back and 


Printed by Ricnarp Cay anp Sons Luareo, a7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published MAacmtLtan 
anv Co., Limirep, at St. Martin’s Street, London, W.C., and THe M ACMILLAN Company, 66 Fifth Avenue, New 21, 1907+ 
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GENERAL Lida: 
UNIV. OF MiGn 


WAR 16 1907 


“* To the solid ground 


Of Nature trusts the mind which builds for aye.’’— Worpswortn. 


[Price SIxPENCE 


No. 1948, VOL. 75] 


~~ Registered as a Newspaper at the General Post Office.] 


Newton’s New Demonstrator’s 
Transpaque” Lantern 


Has all the advantages 
of our well-known 
** Demonstrator’s ” 
Lanterns, and in 

addition will show 

brilliantly on the 
sereen, opaque 
objects or book 

llustrations, if not 
larger than a 
large postcard. 


ca 


=> 


NEWTON & CO., 3 FLEET STREET, LONDON. 


THURSDAY, FEBRUARY 28, 1907 


{All Rights are Reserved. 


REYNOLDS & BRANSON, Ltd. 


Indispensable 
Lantern 
for Lecturers. 


Stroud & Rendell Science Lantern devised for the projection of 
lantern slides and apparatus in a vertical or horizontal position. Price, 
with spperior compound objective, 6, 9, or 12” focus, and achromatic 
objective for vertical projection, 6, 9, 12, 15 or 20” focus, prism with 
silvered face, lime-light burner, complete in travelling case £8 10 O 


Ditto with Arc lamp ... . £11 00 


New Catalogue of Optical Lanterns and Lantern Slides, 
for sale or hire, post free. 8th Edit., pp. 204, 


14 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
f Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LLONDON. 


NEGRETTI & ZAMBRA’S 


ELECTRICAL 
SELF-RECORDING 
RAIN -GAUGE. 


application to 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 
Branches: 45 CORNHILL, and 122 REGENT STREET, 


LONDON. 
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LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLECE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 

Prospectus may be had post free from the VICE-PRINCIPAL, 
— Tutorial College, 32 Red Lion Square, Holborn, 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANFI, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 


Avex. McKenzig, Pb.D., D.Sc. 
Chemistry — M.A 


H. Wren, Ph.D., B.A., B.Sc. 
AvLBERT GrirFitus, D.Sc. 
Physics ... D. Owen, B.A., B.S 


Mathematics .. {E. H. Smart, M.A 


Botany ... oo V. H. Brackman, M.A. 
Zoology ... oe oe ‘ioe ~ H. W. Untuank, B.A., B.Sc. 
Geolo & Mineralo .. J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, and Italian Classes. 


EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Theoretical Mechanics, Applied 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, S.W. 


Short Courses suitable for the Intermediate and Final B.Sc. 
Examinations of London University will be conducted by 
Teachers recognised by the University as follows :— 


GEOLOGY (Easter Vacation Course).—A. J. MASLEN, F.L.S. 


An Excursion (about 5 days) to Derbyshire for the study of the 
Geology of the district. Also Museum Demonstrations and 
Field Meetings near London during the Summer Term. 


BOTANY.—T. G. HILL, A.R.C.S., F.L.S. 


A Summer Course in Practical Plant Physiology and Ecology, 
with suitable Excursions for the study of Plant Relationships. 
Saturdays, 1o—1, commencing April 13, 1907. 


Further particulars may be obtained on application to the 
SECRETARY. 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


With the object of encouraging original research in Sanitary Science the 
Grocers’ Company offer TWO SCHOLARSHIPS, each of £300 a year, 
with an allowance to meet the cost of apparatus and other expenses in con- 
nection with the work, tenable for one year, but renewable for a second or 
third year, subject to the conditions of the scheme under which they are 
established. 

The next election will take place in May, 1907. 

Applications must be sent in before April 1 to the CrerK of the 
Grocers’ Company, Grocers’ Hall, London, E.C., from whom a form of 
application and further information may be obtained. 


UNIVERSITY OF ST. ANDREWS. 


HARRIS CHAIR OF PHYSICS IN UNIVERSITY 
COLLEGE, DUNDEE. 


The University Court of the University of St. Andrews invite appli- 
cations for the HARRIS PROFESSORSHIP of PHYSICS in University 
College, Dundee (University of St. Andrews), rendered vacant by the 
resignation of Professor JOHANNES PeTros KUENEN, 

The candidate appointed will be required to conduct, at University 
College, Dundee, Classes, theoretical and practical, in Physics, qualifying 
for Graduation in Arts, Science and Medicine, and to take part in Evening 
Classes at the College; and he will enter on his duties on April 1, 1907, 
when the appointment will take effect. 

Applications, accompanied by twenty copies of testimonials, must be 
lodged, on or before March 9, 1907, with the undersigned, from whom 
further information regarding the duties and emoluments of the Chair may 


be obtained. 
ANDREW BENNETT, 
retary and Registrar. 


The University, St. Andrews, 
February, 1907. 


AGRICULTURE. 


EXAMINER required to set Examination Papers and 
mark Students’ Papers for an Elementary Colonial Examination 
in Agriculture. 


Reply, stating qualification, &c., to the 
SECRETARY, 
Burlington House, Cambridge, 


and Mechanism, Land and Quantity Surveying. 
Calendar 3d. (post free sd.), on application to the SECRETARY. 


TUITION BY CORRESPONDENCE 


(Residence abroad no impediment). 


For MATRICULATION, B.A., B.Sc., RESPONSIONS, SCHOLAR. 
SHIPS, and PROFESSIONAL PRELIMINARIES. 

Tuition in Latin, Greek, French, German, Italian, Spanish, Mathematics, 
Mechanics, Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. 

The staff includes graduates of Oxford, Cambridge, London, and Royal 
Universities. 

Addres Mr. J. Cuarveston, B.A., Burlington Correspondence College, 
Clapham Common, London, S.W. 


ESSEX EDUCATION COMMITTEE. 


APPOINTMENT OF STAFF INSTRUCTOR, BIOLOGICAI 
DEPARTMENT. 


The Essex Education Committee invite applications for the appointment 
of STAFF INSTRUCTOR and LECTURER IN BIOLOGY at their 
County Laboratories, Chelmsford. 

The person appointed must be of scientific attainments, who will himself 
lecture and give the whole of his time to supervising the biological and 
other work of the Department in the County. 

The appointment will be for one year, terminating at March 31, and 
thereafter renewable. 

The Salary will be at the rate of £250 per annum, rising by annual in- 
crements of £20 to £350 per annum. 

Travelling expenses incurred in the performance of his duties will be 
paid by the Committee. 

Any further information respecting the duties and all particulars may be 
obtaihed on application to me, the undersigned, the Secretary to the 
Committee. 

Applications, stating age, present and recent employ » accompanied 
bya Fall statement of the qualifications of the Candidates and copies of 
testimonials (not exceeding four in number), to be sent in on or before 
Saturday, March 9, 1907, addressed to me, 

J. H. NICHOLAS, Secretary. 

County Offices, Chelmsford, 


February 21, 1907. 


PORTSMOUTH 
EDUCATION COMMITTEE. 
(HIGHER EDUCATION.) 

MUNICIPAL TECHNICAL INSTITUTE. 

The Committee invite applications for the position of HEAD of the 
DEPARTMENT of MECHANICAL ENGINEERING and CIVIL 
ENGINEERING. Salary, £200 per annum. 

Application forms with particulars of the appointment may be obtained 


from the PRINCIPAL, to whom the forms should be returned not later than 
Monday, March 4. 


BIRKBECK COLLEGE.—ASSISTANT 
LECTURER and DEMONSTRATOR in CHEMISTRY. Owing 
to the appointment of Dr. Muller as Research Chemist to the firm o! 
Geigy and Co., Basel, there is a vacancy for the above at Easter. 
Commencing salary, £150. Applications, stating age, degrees, experi- 
ence, with three testimonials, shoul e to the Princira, 
Birkbeck College, Breams Buildings, E.C. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 


The Governing Body require the services of an ASSISTANT LEC- 
TURER in PHYSICS AND ELECTRICAL ENGINEERING, fu! 
time, teaching experience essential. 

Commencing Salary, £180. 

For particulars send stamped addressed envelope at once to the 


SECRETARY. 
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THE UNIVERSITY OF SHEFFIELD. 
Vice-Chancellor—Sir E.iot, K.C.M.G., C.B., 
A 


The Council of the University are about to appoint an ASSISTANT 
LECTURER AND TUTOR IN MATHEMATICS, to begin work in 
October, 1907- 

In appointing to the post, special importance will be attached to 
experience and to teaching power as shown by actual success in teaching. 

For further particulars apply to 

W. M. GIBBONS, Registrar. 


WOOLWICH POLYTECHNIC. 


The Governors invite applications for the appointment of SENIOR 
MASTER of the DAY SECONDARY SCHOOL. Salary, £300, rising 
to £400. 

Further particulars may be obtained by sending to the Principat a 
tamped addressed foolscap envelope. 

The last day for receiving applications is March 27, 1907. 

A. J. NAYLOR, 

The Polytechnic, Woolwich, Clerk to the Governors. 

February 19, 19@7- 


PRESTON EDUCATION COMMITTEE. 


GIRLS’ SECONDARY SCHOOL AND PUPIL 
TEACHERS’ CENTRE. 


WANTED, after the Midsummer Holidays, 19007, HEAD MISTRESS. 
University Degree (or equivalent) a recommendation. Salary, £250 per 
annum. Forms of Application, which must be sent back before MARCH 
16, and particulars of information can be obtained from the Director or 
Epucation, 188 Lancaster Road, Preston. 


Wanted, Graduate for Maths., Agricultural 


Chemistry and Botany. Salary, £140. Non-resident. Endowed 


School. Also CERTIFICATED MASTER for School near Buenos 
Aires. English subjects principally. Salary, £175 first year, £200 
second and third. Passage paid out and back. Mathematical, 


Science and other Masters seeking appointments for next Term should 
apply at once to Messrs. GrirritHs, SmitH, Power. & Smirn, 
Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand. London. 


PLATINUM purchased at highest current 
prices. —R. OLpHERT, Jeweller, 19 Elm Grove Parade, Barnes, S.W. 
Bankers : London, City and Midland (Barnes Branch). 


Wanted, Fresh-water Polyzoa, &c., in quan- 
tity, preserved extended, during coming season.—Letters to “‘ Micro.,” 
care of NaTuse Office. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCLENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought; good prices given. 
—W.& G. Fovie, 135 Charing Cross Road, London, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Lan es). Tesemseh, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


RUBIES | _ 


AND 


SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
Cost about 1/20 to 1/30 of naturally mined Stones. 
Can be supplied in the rough or cut condition. 

These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature's product. 
Exhibited Jan. 18 at the Royal Institution. 
SAPPHIRES-—EITHER BLUE OR PINK. 


FULL PARTICULARS AND PRICES ON APPLICATION. 


i NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


71 & 73 DUKE ST., GROSYENOR 8SQ., LONDON, W. 


MINERALS 


Individual Specimens and Systematic Collections. 
Catalogue mailed free on request. 


FOOTE MINERAL 
COMPANY, 
107 N. 19TH ST., PHILADELPHIA, PA., U.S.A. 

Address Dept. F. 


FOSSIL PLANTS FROM THE COAL-MEASURES. 
THE LOMAX PALAZOBOTANICAL COMPANY, Lrp., 
Supply Microscopical and other preparations of 


COAL-MEASURE PLANTS with STRUCTURE PRESERVED 


Special Sets of these indispensable objects 
to meet the requirements of Schools and Colleges. Apply to MANAGER, 
65 Starrcliffe Street, Great Lever, Bolton. 


THE GEOGRAPHICAL JOURNAL. 
MARCH. Price 2s. 

ContTents.—The Victoria Nyanza to Kilimanjaro. Captain G. E. Smith 
(Illustrations and Map).—Nine Years’ Exploration in China. Colonel A. 
W. S. Wingate (Illustrations and Maps).—The Heights of the Central 
African Lakes and Mountains. Captain T. T. Behrens (Illustrations and 
Map).—The Conquest of Ruwenzori. D. W. Freshfield.—A New British 
Antarctic Expedition. E. H. Shackleton.—The Kingston Earthquake. 
—Reviews.—The Monthly Record.—Correspondence (Coffee Production 
in Sao Paulo, Brazil. E. H. Sawyer).—Meetings of R.G.S.—Literature of 
the Month.—New Maps.—Numerous Maps and I /lustrations. 

London: EDWARD STANFORD, 12, 13, 14 Long Acre, W.C. 


THE BIO-CHEMICAL JOURNAL. 
Vol. II. No. 3 Now Out. 

Present number contains papers by—S. G. Hedin, F. A. Bain- 
bridge and A. P. Beddard, E. Drabble and M. Nierenstein, E. 8S. 
Edie and D. Spence, E. and H. Drabble. 

Price 15 Shillings per volume, 
Further information and sample copies may be obtained from 
The Editors, Bio-Chemical Journal, The University, Liverpool. 


BOOKES. 


PUBLISHERS’ REMAINDERS IN ALL BRANCHES OF 
LITERATURE, INCLUDING SCIENCE. 

H J. Glaisher's March Catalogue Now Ready. Post Free. 
BOOKS AT BARGAIN PRICES. 


H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W. 


THE MICROSCOPE 


AND HOW TO USE IT. 


A Handbook for Beginners, revised and enlarged, with Chapter on 
Marine Aquarium. By T. CHARTERS WHITE, M.R.C.S., L.D.S., 
F.R.M.S., late President of the Quekett Microscopical Club. Illustrated 
with Photo-Micrographs by the Author, and Chapter on Staining of 
Bacteria by Maurice Amster, M.B., B.S. Lond. 3s. net. 


ROBERT SUTTON, LONDON 


INVAR 


9 Send for NEW PRICE LIST, &c., just published. 
J. H. AGAR BAUGH, 


92 HATTON GARDEN, LONDON. 
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Pulsometer Eng’€ 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain=- 
able by the “‘Geryk.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 
£4:5: 0. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


CAMBRIDGE UNIVERSITY PRESS 


SIR GEORGE STOKES: MEMOIR AND 


SCIENTIFIC CORRESPONDENCE. Selected and Arranged 
by JOSEPH LARMOR, F.R.S. 


The memoir by Mrs. Laurence Humphry, 
daughter of Sir cones Stokes, includes extracts 
from letters to his future wife, dignified and 
impersonal in expression, which may be said to 
explain his character. In addition to the memoir 
and the scientific correspondence, the book con- 
tains appreciations by Professor E. D. Liveing, the 
late Sir Michael Foster, Sir W. Huggins, and the 
Bishop of Bristol. 


THEORY OF DIFFERENTIAL EQUA- 


TIONS, By A. R. FORSYTH, Sc.D., F.R.S., Sadlerian Pro- 
fessor of Pure Mathematics, Fellow of Trinity College, 
Cambridge. 


Demy 8vo 
2 vois 4 plates 
24s net 


Part IV., the omciating part, completing this 
work, is now re: It treats of PARTIAL 
DIFFERENTIAL EQUATIONS, in_ two 
volumes, the one devoted mainly to equations of 
the first order, and the other to the consideration of 
partial equations of the second and higher orders, 
mainly involving two independent variables. 

A Detailed Prospectus of the whole work will be 
sent on application. 


KINSHIP ORGANISATIONS & GROUP 


MARRIAGE IN AUSTRALIA. By NORTHCOTE W. THOMAS, 
M.A. 


Part IV (2 vols) 
Demy 8vo 
25s net 


‘*No bias is needed to account for admiration 
of the industry, knowledge, and systematic skill 
exhibited by Mr. Thomas in his masterly collection 
from very many sources, British and foreign, of his 
facts, illustrated by sketch maps and tabulated 
statements. These collections can found, I 
think, in no other work.” —Morning Post. 


London: CAMBRIDGE UNIVERSITY PRESS WAREHOUSE, 
Fetter Lane. C. F. CLAY, Manager. 


Demy 8vo 
8 maps 
6s net 


SELF-REGISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


RAIN 
GAUGES. 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE, 


The ‘WILSON’ 
SELF - RECORDING 
ELECTRICAL 
RAIN GAUGE. 
Records auto- 


matically on a 
Weekly Chart. 


SOLE MAKERS: 


PASTORELLI & RAPKIN, LTD, 


AOTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL 
(Established 1750), 


Contractors to H.M. Government, 


46 HATTON GARDEN, LONDON, E.C 


Telephone No. 1981, Holborn. Telegrams—Rapkin, London. 


STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired). 
@- ILLUSTRATED PRICE LIST POST FREE, 


BASINS, 
CRUCIBLES, 
TUBES, 

PLATES, &c. 


Write for Price List, 


J. J, GRIFFIN & sons, | 


KINGSWAY, Ltd. 
LONDON, W.c. 
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THE MICHELSON 


CAN ALSO BE 
SUPPLIED 
ARRANGED AS 


FABRY & PEROT 


INTERFEROMETER. 


Full 
Particulars 
on 
application. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. LOUIS EXHIBITION. 1904. 
Telegraphic Address :—“ Sphericity, London.’’ Telephone: No, 1687 North. 


ILLUSTRATED LIST (“A”) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS GRATIS ON APPLICATION. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


PURE 
RADIUM, 


WILSON’S 
PATENT 
and Radio-active Salts of all Strengths. 


RADIO- 
P INTEGRATOR. 


by 
Ww. 


to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. d. HICKS. 


All the Salts are absolutely guaranteed ; 
CAMPBELL STOKES’ 


they are prepared according to the methods SUNSHINE 
used by the late M. CURIE, and are standardised RECORDER, 
with his instruments by M. DANNE, assistant of } with Curtis’s Im- 


Mme. CURIE, Professeur a la Sorbonne a Paris. | 


ARMET LISLE. 


supplied to the Meteorv- 
logical Office. 
Factory at Nogent-sur-Marne. | | 
Offices: 13 Rue Vignon, Paris. Catalogu:s (state which required), Estimates and all laformation Sree by 


return post. 


8,9 &10, HATTON GARDEN, LONDON. 
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S ASTRONOMICAL CLOCKS, 


Nature says: ‘‘Messrs. E. Dent & Co. have lately 
introduced a new astronomical clock which should fiad its | 
| way into many observatories where an accurate instru- | 
ment is required at a moderate cost. For thesum of £21 
they supply a clock witha co-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum in a ~olid ma- 
hogany case ; and after examining the instrument we have 
no hesitation in pronouncing it a marvel of cheapness.”’ 


E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 
Makers of the Great Westminster Clock, Big Ben. Makersof the 
Standard Clock of the Royal rva- 
tory; Greenwich, and the Principal 
Observatories throughout the World. ‘> Ny 
Only Addresses— 
61 STRAND, 
And 4 ROYAL EXCHANGE, LONDON. 


! SIDEREAL OR MEAN TIME CLOCKS FoR OBSERVATORIES, £21 & UPWARDS. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


hac alwave on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 
AND PHYSICAL 


APPARATUS 


BY St ANVAK. MAKBKS, IN FERFEC' WOKKING OKDER, AT 
EXTREMELY MODERATE FRICEKS. 
As supplied to the National Physical Laboratory ; item, Siete 


Birmingham, Glasgow, Liverpool and Nottingham Universities ; Bedford, 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; Regent Stree: 
Polytechnic ; and twenty other Scientific Institutions, Polytechnics, &c. 


pe Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 


List on application by mentioning NATURE. 


ON SALE. 


Astr ical Tel pe by WRAY, 44 in. clear aperture, Cradle 
Support Tripod, Finder, £32, ANoruer, by SoLomons, 3} in., mag- 
nificently made throughout. Two Steadying Telescopic Rods to big end, 
One Racking Steadying Rod to Eyepiece, Slow Motion, Tripod, will 
respond to most rigid test, £19. Chemical Balance, Agate Bearings, 
just overhavled by OgrTLING. load roo, sensitive ;', milligramme, cost 
£16, price £5 10s. Zeiss’ Prismatic Binocular, Sling-Case, £5. 
Chronometer by Arnocp, £5. Transit Instrument by Troucuton 
& Simms, Circular Stand in Brass, Adjusting Screws, Striding Level, 
£6 10s. Miner’s Level, complete as new, cost £24. price £7. Port- 
able Microscope in Case, by Beck, £2. Society of Arts Microscope, 
complete in Case, £1 10s. 


JOHN LACKLAND, 30 Blackfriars St., Salford, Manchester. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 
PHCNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 


Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £30,000,000. 


BIRKBECK BANK 


EsTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 


9} PER CENT. INTEREST 
allowed on Deposit Accounts. 


2 PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE. 


’ best pattern, complete. £14 10 


SECOND-HAND TELESCOPES. 
5 in. Dallmeyer, Equatorial with Clock, complete £80. 4 in. Cooke, 
Equatorial and «lock, complete £60. 3} in. Cooke Altazimuth, complete, 
nearly new, £17 10s. 
SECOND-HAND MICROSCOPES. 
Baker’s Nelson No. 2, complete with accessories, £16. Watson’s 
Edinburgh H. Bacteriological Outfit, £16 10s. Swift’s Bacteriological, 
Ss. 


STANDARD BAROMETER by Pastorelli & Rapkin. Perfect 
order, £4 4s. Many others, allkinds. New Lists on Application. 


A. CLARESON CoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


T. M. F. TAMBLYN-WATTS, 


Scientific Apparatus 
Maker. 


LISTS POST FREE. 


SETTLE, YORKXHS. 


C. F. RAVENSCROFT, Secretary. 


MACMILLAN’S NEW BOOKS. 


FOURTH EDITION. JUST PUBLISHED. 
INTRODUCTION TO PHYSICAL 
CHEMISTRY. By Professor JAMES WALKER, 
D.Sc., Ph.D., F.R.S. 8vo. tos. net. 


SECOND AND R&VISED EDITION OF VOL. I. 


NOW READY. 

HANDBOOK OF METALLURGY. 
By Dr. CARL SCHNABEL, Professor of Metallurgy. 
Translated by Professor H. Louis, M.A., A.R.S.M., 
F.I.C., &c. Illustrated. Second Edition. Vol. II. 
—Zinc, Cadmium. Mercury, Bismuth, Tin, Antimony, 
Arsenic, Nickel, Cobalt, Platinum, Aluminium. 21s. 
net. 

*.* Previously published, Vol. I. Second Edition.— 

Copper, Lead, Silver, Gold. 25s. net. 


THE PRINCIPLES AND PRACTICE 
OF COAL MINING. By JAMES TONGE, 
M.I.M.E., F.G.S. With 203 Illustrations. Crown 
8vo. 55. net. 

MINING ENGINEERING.—“ This may be considered to be one 
of the best of the elementary works on coat mining.” 
THIRD EDITION. JUST PUBLISHED. 

THE MECHANISM OF WEAVING. 
By THOMAS W. FOX, M.Sc Tech., Professor of 
Textile Manufactures at the Municipal School of 
Technology, Manchester. Third Edition. Crown 
8vo. 75. 6d. net. 

TEXTILE RECORDER.—“ There can be no question as to the 


extreme value of the work, and it undoubtedly stands pre-eminent as a 
text-book * 


EXPERIMENTAL ZOOLOGY. By 
THOMAS HUNT MORGAN, Professor of Experi- 
mental Zodlogy, Columbia University. 8vo. 12s. net. 

MACMILLAN & CO., LTD., LONDON. 
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48 DEANSGATE, MANCHESTER, CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@@G8 AND SKINS, AND ALL 


MAKERS OF BRANCHES OF NATURAL ‘HISTORY. 
Microscopical Slides. | SPECIAL SHOW-ROOM FOR CABINETS. 
Lantern Slides, from stock or to | aro patent, 


order. A LARGE STOCK OF INSECTS, BIRDS' EGGS AND SKINS. 


Storage Cabinets for Slides. | Catalogues. SPECIALITY.—Objects for Nature Study, Drawing 
asses, &c. 
Nature Study Appliances. | Birds, Mammals, &c., Preserved and Mounted by First-class 
NEW SERIES OF SLIDES AND SPECIMENS OF | Workmen true to Nature. 
BRITISH FOREST TREES. All Books and Publications on Natural History supplieo 
- 36 STRAND, LONDON, W.C. 
Laboratories : 16-20 Church Road, Longsight, Manchester. (Five Doors from Charing Cross.) 


os CATALOGUE (102 pp.) POST FREE. 
SALES OF MISCELLANEOUS PROPERTY. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. MR. J. C. STEVENS begs to announce 


that SALES are held EVERY FRIDAY, at his Rooms, 38 King 


Including Four Series, 50 Slides in each. Price £1 1s. per Series; Street, Covent Garden, London, W.C., for the disposal of MICRO- 
adapted for Board of Education and London University Examinations, | SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, all kinds of Photographic Apparatus—Optical Lanterns with Slides 
(Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the | and all Accessories in great variety by Best Makers—Household Fur- 
Rhodophycee ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- | niture—Jewellery—and other Miscellaneous Property. 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. | On view Thursday 2 to 5 and morning of Sale. 

Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. SAVAGE CURIOSITIES. 


ETHNOGRAPHICAL SPECIMENS. _ 


LI Vi N G S P ECI M E N S FO R Stock of over 10,000 Specimens of Weapons, Implements, Ornaments, 
TH E M iC ROSC PE Dress, Idols, Musical Instruments, &c., &c., used by all the Races of 
O . | for sale at very low prices. = 
plrogyr ids, Diat Arce ospbeeri rophies of genuine old Arms made for Billiar ooms, Halls, &c. 
rices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 


pecim: ife. Pri 3 4 illustrated with Bromide Photographs, 44. monthly 35. 6d, 
ET yearly. Collections Arranged and Catalogued. Specimens bought. 


THOMAS BOLTON, W, 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 
25 BALSALL HFATH ROAD. BIRMINGHAM 


MARINE BIOLOGICAL ASSOCIATION MINERAL Ss. 


F THE NITED KINGD ; Some Recent Additions to Stock. 
From Cornwall: BOURNONITE, TETRAHEDRITE, PHARMACOSIDERITE, 
The following animals can always be supplied, either living | SCORODITE, &o. 


or preserved by the best methods :— | From Japan: FINE TOPAZ and ORTHOCLASE CRYSTALS. 
Sycon ; — Alcy- Specimens cont for 

onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi a 

| Card Trays, Wood an Clase Models of Crystals, and 

Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, ° Echinus, all Requisite Apparatus for Geologists and Mineralogists. 


Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. NEW CATALOGUES POST FREE. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. | THOMAS D. RUSSELL, 78 Newgate Street, London, E.C. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS. SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
eo ELECTROMETER, NEW PATTERN. 


56 CHARING CROSS ROAD, LONDON, w.c. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor, The telegraphic address of NaTuRE is “ Puusis,” LONDON. 


SUBSCRIPTIONS TO ‘* NATURE. | CHARGES FOR ADVERTISEMENTS. 
&£ £5. d. | 4 s. @ 
| ree Lines in Column. uarter e, alf 
“yearly 4 - om 6 alf-yearly . | One Sixteenth Page, or Eighth Col. 10 o 
Eighth Page, or Halfa Page,oraColumn 3 5 
-@9 6| - ° | “Column. 018 6 Whole Page. . . 6 ° 


* The first line being in heavy type is charged for al Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NEW FORM OF ‘| SPECIAL ARRANGEMENTS 


©) C. H. F. MULLER'S world-renowned 
| SP RENGEL P UMP FOCUS TUBES at REDUCED PRICES 
This pump is exceedingly 


rapid in its action, requires The MEDICAL SUPPLY ASSOCIATION, 
only three pounds of mercury, 228 GRAY’S INN ROAD, LONDON, W.C. 


and, in conjunction with a 
water pump, is entirely self- 
acting. 


Owing to the ease with which 
it may be manipulated, its sim- 
plicity, and low initial cost, this 
pump forms a most valuable 
adjunct to any laboratory. 


With Double Regulator for Raising and Lowering Vacuum, 24). 


PRICE, including £4 Tube similar in size but = different aes oa, 14). 
Water Pump, 


(Mercury extra.) 


A. C. COSSOR, 


54 Farringdon Road, London, E.C. 


GOLD AND SILVER MEDALS ST. LOUIS EXHIBITION. Large Size (170 mm. diameter) Water Cooled, £4 5 O 
Tel. 10547 Central. a@- ilustrated and Descriptive List post free. 


SALE—onieur oprorronrry. 


8,000 LANTERN SLIDES. PLAIN, 6a. EACH. 


COLOURED, 1/- EACH 


Best Photographic Slides comprising all subjects. 
CHROMATROPES. DISSOLVING SETS. MECHANICAL SLIDES. 
At one-third Original Price. 


OPTICAL LANTERNS. RUSSIAN IRON & MAHOGANY BODIES. 


Six Doz. Lantern Objectives :—Various foci. 
Jets, Condensers, Slide Carriers, Oil Lamps, Limes, Gas Cylinders, Fittings of all kinds. 
At one-third less than usual price. 
SPECIAL SALE PRICE LIST POST FREE AND GRATIS ON REQUEST TO: 
313 High Holborn, London, W.C.; 
W. WATSON & SONS 16 Forrest Road, Edinburgh ; . . 


ESTABLISHED 1837. 2 Easy Row, Birmingham. 


THE CORRESPONDENTS’ CAMERA. 


Originally made for the use of Newspaper Men in South Africa, and since used all over the World. 
HIS Camera has been designed for the use of correspondents, 
artists, and other travellers who, while requiring a Camera 
possessing the greatest stability, cannot spare the space for a regular 
field camera in addition to a hand camera. It is made of the best 
mahogany, carefully finished and covered with hard morocco 
leather, or polished in natural colour or ebonised at the same price. 
It is admirably adapted for Telephoto work. Owing to 
the use of wood instead of metal, wherever possible, this 
camera is lighter than many of less substantial make. 
EACH SIZE PERMITS OF THE USE OF THE SINGLE COMPONENTS OF A STIGMATIC OR OTHER CONVERTIBLE LENS. 
PRICE, including 3 Double Slides, but + 4} by 34. 5 by 4. 63 by 4%. 
without Lens or Shutter. { #5 15s. 6d. £6 10s. Od. £7 15s. Od. 
J. H. DALLMEYER, Ltd., 25 NEWMAN ST., OXFORD ST., LONDON, W. 
MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


Printed by Ricwarp Cray anv Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmiutes 
anv Co., Limirep, at St. Martin’s Street. London, W.C., and Tuk MacmILLan Company, 66 Fifth Avenue. New York.—Tuurspay, February 23, 1907 
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GENERAL LIBRARY, 
UNIV. OF mich. 


MAR 28 1907 
1ed 
N, 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye. Worps wort. 
_No. “1949, VOL. 75] _THURSDAY, MARCH 7 1907 [ PRICE ‘SINPENCE_ 
“Registered asa | Newspaper at the Post Office.) {All Rights are Reserved. 
24). 
NEWTON & co. 
PATENT VERLAG VON CUSTAV FISCHER IN JENA. 
“DEMONSTRATOR'S" LANTERN. SORBEN ERSCHIEN : 
FOR LIMELIGHT OR ELECTRIC. The most simple TI EFS FE FI SC F. 
With Prism for Erecting, ' and efficient as 
and for Vertical Projection. Bs Single Lantern 
Price £10 10s. Bearbeitet yon 
8 FLEET ST., —— Prof. Dr. AUGUST BRAUER 
DON. 
| I. Systematischer Teil. 
t POST FREE. | Mit 16 Tafeln, 2 Karten und 176 Figuren im Text. 
Preis: 140 Mark 
| (fiir Abnehmer des Gesamtwerkes ‘‘ Wissenschaftliche 
fa Ergebnisse der deutschen Tiefsee-Expedition ” 
(Bildet zugleich Bd. XV, Lfg. 1 der ‘‘ Wissenschaftlichen 
. - Ergebnisse der deutschen Tiefsee-Expedition auf dem 
Dampfer Valdivia 1898-99,'’ herausgegeben von Geheimrat 
aS. | Ba =<, = Prof. Dr. Carl CHUN, Leiter der Expedition.) 


THE NEGRETTI & ZAMBRA’S 
“BOYS” ELECTRICAL 


RAIN=GAUGE. 


devised by 


Prof. C. V. BOYS, F.R.S., 


for determining the calorific value of gas. 


- PARTICULARS AND PRICES ON APPLICATION. 
SOLE MAKERS— Tllustrated Price List and full particulars post free on 
application to 
John J. Griffin & Sons, & ZAMBRA, 
W, Makers of Scientific Apparatus, 38 HOLBORN VIADUCT. 


KINGSWAY. LONDON, W.C. Branches: 45 CORNHILL, and 122 REGENT STREET, 
LONDON. 
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THE SIR JOHN CASS TECHNICAL INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 

The following special courses of instruction will be given during the 
Summer Term, 1907 :— 

Physical Chemistry. 
By G. SENTER, B.Sc., Ph.D. 

A course of twelve lectures and demonstrations arranged for those 
engaged in chemical and electrical industries, who desire to become 
acquainted with the recent advances in this branch of science. The course 
is also adapted to the requi of candid for the final B.Sc. examin- 
ation of London University. Monday evenings, 7 to 9 p.m., commencing 
Monday, April 8. 

The Methods of Differential and Integral Calculus, and 
their application to Chemical and Physical Problems. 
By R. S. WILLOWS, M.A., D.Sc. 

A course of twelve lectures arranged for students of Physical Chemistry, 


NORTHERN POLYTECHNIC INSTITUTE, 
HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R.), 
Holloway Rd. Stn.(B. & P. Tube), & Highbury Stn. (G.N. Tube), 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 
Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


and for those engaged in Chemical Industries, whose mathematical know- 
ledge is insufficient to enable them to follow the newer books and papers on 
ag ae chemistry and its technical applications. 

‘he standard of mathematics required on joining the class will not go 
beyond an elementary knowledge of Algebra. Friday evenings, 7 to 8 p.m., 
commencing Friday, April 12. 

Detailed Syllabus of the courses may be had upon application. 
W. H. DAVISON, M.A., Clerk to the Governing Body. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, S.W. 


Short Courses suitable for the Intermediate and Final B.Sc. 
Examinations of London University will be conducted by 
Teachers recognised by the University as follows :— 


GEOLOGY (Easter Vacation Course).—A. J. MASLEN, F.L.S. 


An Excursion (about 5 days) to Derbyshire for the study of the 
Geology of the district. Also Museum Demonstrations and 
Field Meetings near London during the Summer Term. 


BOTANY.—T. G. Hi, A.R.C.S., F.L.S. 


A Summer Course in Practical Plant Physiology and CEcology, 
with suitable Excursions for the study of Plant Relationships. 
Saturdays, 10—1, commencing April 13, 1907. 


Further particulars may be obtained on application to the 
SECRETARY. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


CALEB WILLIAMS SALEEBY, M.D., F.R.S.E., will on Thursday 
next, March 14, at Three o'clock, begin a Course of Two Lectures on 
“BroLocy AND ProGress.” Subscription to this Course, Half-a-Guinea ; 
to all the Courses in the Season, Two -  aathed 


JESUS COLLEGE, OXFORD. 
OFFICIAL FELLOWSHIP IN NATURAL SCIENCE. 


The Principal and Fellows will shortly proceed to elect to an Official 
Fellowship, to be held in conjunction with an Assistant Tutorship in 
Natural Science. 


The Fellow so appointed will be expected to teach one of the larger 
subjects recognised in the Honour School of Natural Science, to undertake 
the entire direction of the Science Tuition of the College, and generally to 
superintend the College Laboratory now in course of erection ; this, when 
completed, will be adapted for the teaching of Chemistry and Physics. 


He must be a graduate of some University within the United Kingdom, 
and must be unmarried. His duties will commence at the beginning of the 
October Term, 1907, and he will be required to reside in College during 
full Term. 

The emoluments will be those of an Official Fellowship, together with 
such a sum from the Tuition Fund as the College may from time to time 
determine, the whole stipend being not less than £450 per annum, together 
with the free use of rooms in College, and the usual allowances. 

Applications, together with a st of the didate’s lifi 
and experience, and such testimonials as he may desire to submit, should 
be sent, not later than May 1 next, by letter to the PrincIPAL, Jesus 
College, from whom further details, including the conditions of tenure of 
an Official Fellowship, may be obtained. All letters addressed to the 
a on this subject should bear the words ‘‘ Science Fellowship” 
upon the envelope. 


February 23, 1907. 


PLATINUM purchased at highest current 


ices.—R. OLPHERT, Jeweller, 19 Elm Grove Parade, Barnes, S.W. 
ankers : London, City and Midland (Barnes Branch). 


Sep Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research nae vacations. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal, 


COACHING 
PRACTICE) 

In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY f, 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA. 
aryl and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 

Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registratio 
Council, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.c. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, LONDON, W. 


ENTRANCE SCHOLARSHIPS. 


Three Entrance Scholarships, each tenable for three years at Bedford 
College for Women, will be offered for competition in June, 1907. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHIN 


Students are admitted to the Training Course in October and January. 
he Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge. 
Full particulars on application to the Principat. 


THE UNIVERSITY OF ABERDEEN. 
THE McROBERT FELLOWSHIP FOR CANCER RESEARCH. 


The Faculty of Medicine will, on April x next, proceed to the appoint- 
ment of a FELLOW at a salary of from £200 to £250, depending upon 
his qualifications and experience in Research. 

The Fellow will be required to devote his whole time to investigating the 
cause, prevention, and treatment of Cancer. The Fellowship will be 
tenable for one year, but renewable yearly at the discretion of the Medical 
Faculty. 


Applications, with statement of qualifications and experience in research, 
ied by testi ials, must be lodged with the Secretary of the 


Medical Faculty, the University, Aberdeen, on or before March 27. 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


With the object of encouraging original research in Sanitary Science the 
Grocers’ Company offer TWO SCHOLARSHIPS, each of £300 a year, 
with an allowance to meet the cost of apparatus and other expenses in con- 
nection with the work, tenable for one year, but renewable for a second or 
third year, subject to the conditions of the scheme under which they are 
established. 

The next election will take place in May, 1907. 

Applications must be sent in before April 1 to the of the 
Grocers’ Company, Grocers’ Hall, London, E.C., from whom a form of 
application and further information may be obtained. 


LONDON INTER-COLLEGIATE 


SCHOLARSHIPS BOARD. 


TWENTY-ONE SCHOLARSHIPS and EXHIBITIONS ranging in 
value from £20 to £50 a year, for men and women, tenable at University 
College, King’s College and the East London College, in the Faculties of 
Arts, Science and Engineering, will be offered for competition by the 
London Inter-Collegiate Scholarships Board on May 14 and following cays. 
Entries will close on May t. y 

Full particulars and Lome of entry may be obtained on application to 

E Artor, Secretary of the Board, University College, Gower 


Street, London, W.C. 
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APPOINTMENT OF STAFF INSTRUCTOR, BIOLOGICAL 
DEPARTMENT. 

The Essex Education Committee invite applications for the appointment 
of STAFF INSTRUCTOR and LECTURER IN BIOLOGY at their 
County Laboratories, Chelmsford. 

The person appointed must be of scientific attainments, who will himself 
lecture and give the whole of his time to supervising the biological and 
other work of the Department in the County. 

[he appointment will be for one year, terminating at March 31, and 
thereafter renewable. 

The Salary will be at the rate of £250 per annum, rising by annual in- 


crewents of £20 to £350 per annum. 
‘Travelling expenses incurred in the performance of his duties will be 
paid by the Committee. 


Any further information respecting the duties and all particulars may be 
obtaved on application to me, the undersigned, the Secretary to the 


Lo ittee. 
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QUEEN'S COLLEGE, CORK. 


HONORARY RESEARCH STUDENTSHIP IN 
BIOLOGY. 

The Council invite applications from competent Biologists for this 
STUDENTSHIP, which is now vacant. The Student will have at his 
disposal a well-equipped Laboratory, and a Botanic Garden with Plant 
Houses. 

For conditions apply to the ReGcisTRAR, Queen's College, Cork. 


BATTERSEA POLYTECHNIC, 


LONDON, S.W. 


The Governing Body require the services of an ASSISTANT LEC- 
TURER in PHYSICS AND ELECTRICAL ENGINEERING. 
Full time. Teaching experience essential. 

Commencing Salary, £180. For particulars send stamped addressed 
envelope at once to the SECRETARY. 


Applications, stating age, present and recent employment, accomp 
by a full statement of the qualifications of the Candidates and copies of 
testimonials (not exceeding four in number), to be sent in on or before 
Saturday, March 9, 1907, addressed to me, 

J. H. NICHOLAS, Secretary. 

County Offices, Chelmsford, 

February 21, 1907. 


COUNTY BOROUGH OF SALFORD 
EDUCATION COMMITTEE. 
MUNICIPAL SECONDARY SCHOOL FOR BOYS. 
Principal: H. B. KNow M.A. 


Applications are invited for appointmext as FORM MASTER to teach 
chiefly English subjects, and also History and Elementary Mathematics. 
The commenclng salary will be £130 per annum, which may be increased 
for a teacuer po-sessing special qualifications and experience. Candidates 
should be graduates of a British university. Further particulars, with 
form of application and scale of salaries, may be obtained from the under- 
signed, to whom applications must be sent not later than Monday. 
March 18, 1907. 

Education Office, Salford. 

March 5, 1907. 


LEICESTER TOWN MUSEUM AND 
ART GALLERY. 


The Leicester Town Council are prepared to receive applications for the 
position of CURATOR. 

The Curator must devote his whole time to the duties. Salary, £250 
perannum. No fees or other emoluments allowed. 

Applications, stating age, qualifications and previous experience, to be 
sent to me, accompanied by not more than three recent testimonials, 
endorsed “ Curatorship,” on or before March 18. 

Canvassing is strictly prohibited. 


OGILVIE DUTHIE 
Director of Education. 


E. V. HILEY, Town Clerk. 
Town Hall, Leicester, 
February 28, 1907. 


THE UNIVERSITY OF SHEFFIELD. 


Vice-Chancellor—Si1r CHar.Les K.C.M.G., C.B., 
M.A., LL.D. 

The Council of the University are about to appoint an ASSISTANT 
LECTURER AND TUTOR IN MATHEMATICS, to begin work in 
October, 1907. 

In appointing to the post, special importance will be attached to 
experience and to teaching power as shown by actual success in teaching. 


For further particulars apply to 
W. M. GIBBONS, Registrar. 


BIRKBECK COLLEGE.—ASSISTANT 
LECTURER and DEMONSTRATOR in CHEMISTRY. Owing 
to the appointment of Dr. Muller as Research Chemist to the firm of 
Geigy and Co., Basel, there is a vacancy for the above at Easter. 
Commencing salary, £150. Applications, stating age, degrees, experi- 
ence, with three testimonials, should be made to the PriInciPAL, 
Birkbeck College, Breams Buildings, E.C. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 


CLASSES are held throughout the year. Special instruction is given 
for the July Examination. Fee, 16 Guineas. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1907. 


FIVE OPEN SCHOLARSHIPS, three (£150, £60 and £50) in Science, 
and two (£100 and 450) in Arts. Particulars and Copies of Examination 
Papers on application to the Dean, Guy's Hospital, London Bridge, S.E. 


Wanted, Graduate for Maths., Agricultural 
Chemistry and Botany. Salary, £140. Non-resident. Endowed 
School. AlsoCERTIFICATED MASTER for School near Buenos 
Aires. English subjects principally. Salary, £175 first year, £200 
second and third. Passage paid out and back. Mathematic2l, 
Science and other Masters seeking appointments for next Term should 
apply at once to Messrs. GairritHs, Smitu, Power. & Situ, 
Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand. London. 


SALE BY PRIVATE TREATY.—The 


whole contents of the Museum of British Natural History formed by 
the late P. B. Mason, M.R.C.S., &c., comprising valuable and 
extensive Collections of Coleoptera, Hymenoptera. Rhynchota, 
Diptera and other Insects, Birds in Cases, Eggs, Shells, Crustacea, 
Dried Plants, Lichens, Furgi, Bryozoa, Glass Models of Marine 
Animals by Biascuka, &c., &c. 

Also the remaining stock of the works on Trichopterygide and 
Corylophidz by the late Rev. A. MarrHews and Dr. P. B. Mason. 

For Sale by Private Treaty, and to be seen at ‘‘ lrent House” upon 
application to Mrs. M-son, Trent House, Burton-on-Trent. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi. W.C. 


Trace marks. PATENTS. 


w. P. THOMPSON & CO., 
Chartered Patent Agents, 
322 HIGH HOLBORN, LONDON, and at LIVERPOOL. 
ae Special attention paid to Scientific Inventions. 


Handbook of Patent Law. i137 Epirion (1905). entirely 
revised. Ali countries, 2/6; British Portion only, . 


APPARATUS FOR 


PHYSICAL MEASUREMENTS 


° Designed by . . 
Professors Matthew Hay, Flowers; Dr. Carson, and others. 
PARTICULARS ON APPLICATION. 


A. & J. SMITH, Opticians, Maxwell House, Aberdeen. 


RUBIES 


AND 


SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
‘est about 1/20 to 1/30 of naturally mined Stones 
Can be supplied in the rough or cut condition. 

These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature's product. 
Exhibited Jan. 18 at the Royal Institution. 
SAPPHIRE S—EITHER BLUE OR PINK. 
FULL PARTICULARS AND PRICES ON APPLICATION 


NEW and EXTENDED EDITION of TABLE of RARE 


71 & 73 DUKE ST., GROSVYENOR 8Q., LONDON, W. 
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REYNOLDS & BRANSON, LTD. 


Manufacturers of Chemical and Physical 
Apparatus, 


‘“*Rystos” New Drying Oven. 


SECTION 


This hot-air oven is a greatly improved form, having double 
walls lined with a non-conducting, fire-resisting material, to 
prevent loss of heat. 
Size of oven inside 
Price in Copper ... 

»» Russian Iron 


8” x 8” 7" 6"x6"x 6" 
50/- 44). 34. 
33/- 31/- 24. 


14 Commercial Street, LEEDS. 


ZEISS 


|PALMOS CAMERAS 


Made of light metal, 
strongly and accurately built. 
Fitted with ZEISS LENSES. 
Take Plates, Flat Cut Films, Roll Films, 
and the new Zeiss Pack-Slide. 
Sizes—6 x 9 and 9 X12 cm., and 3} X 4} in., and 5 in. x 4 in. 
Also 9 X 12 and 9 X 18 cm. for Stereo and Panorama. 


Illustrated Catalogue, “ P.N.” Post Free on application. 


CA R L Z EISS 29 Margaret St., Regent St., London, W. 


JENA Berlin — Frankfort o/M.—Hamburg— 
1 Vienna—St. Petersburg. 


The DOLEZALEK ELECTROMETER. 


Deadbeat, Small 
Electrostatic Capacity and 
High Insulation. 
Quartz Fibre Suspension. 


PRICE, with two spare 
Suspensions, 


£27 :10:0. 


QUICK DELIVERY. 


INSTRUMENT-C2 


THE CAMBRIDGE SCIENTIFIC 


The Cambridge Scientific Instrument Co,Ltd, 


CAMBRIDGE, ENGLAND. 
Awarded 2 Grands Prix at the Milan International Exhibition, 1906. 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Registered Design No, 420,297-) 

° This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known ‘‘ Fortin" 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘or inch and ‘1 millimetre. it is mounted on a well- 
polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 
a ‘*Standard” in Colleges and Schools, private Observa- 
tories, and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6, 


or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 

Nature says:—‘‘ Provides an accurate instru- 
ment at a moderate cost.” 

FULL SIZE STANDARD BAROMETER 
same design, bore o’5” diameter, inches and millimetie 
scales, verniers reading to o’o02 inch and o*1 m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, 10 O 


Sole Manufactu vers and F -roprictors of the Regd. Design 


PASTORELLI & RAPKIN, Ltd., 


46 HATTON GARDEN, LONDON, E.C. 


ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS 
Contractors to H.M. Government. Estd. 150 years. 
Telegrams: Rapkin, London. Telephone: 1981 Holborn. 


fe ILLUSTRATED PRICE LIST POST FREE. 
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MR. EDWARD ARNOLD'S NEW BOOKS. 


The late Prof. MOISSAN’S Work. 
EXPERIMENTAL RESEARCHES 
WITH THE ELECTRIC FURNACE. 
By HENRI MOISSAN, 

Membre de I'Instites ; Professor of Chemistry at the Sorbonne. 


Encuisu Epition. 


Translated by A. T. de MOUILPIED, M.Sc., Ph.D., 
Assistant Lecturer in Sok A. in the University of Liverpool. 


xii + 307 pages, with Illustrations. Demy 8vo, cloth, 10s. 6d. net. 


ALTERNATING CURRENTS. 


A Text-book for Students of Engineering. 
By C. G. LAMB, M.A., B.Sc., 


Clare College, Cambridge. Associate Member of the Institution of Elec- 
trical Engineers; Associate of the City and Guilds of London Institute. 
Demy 8vo. With Illustrations. 10s. 6d. net. 


THE CHEMICAL SYNTHESIS OF 
VITAL PRODUCTS, 
And the Inter-Relations between Organic Compounds. 
By R. MELDOLA, F.R.S., Y.P.C.S., F.1.C., &c., 


Professor of Chemistry in the City and Guilds of London Technical College, 
Finsbury. Super Royal 8vo. 21s, net. 


A MANUAL OF HYDRAULICS. 
By R. BUSQUET, 


Professor 2 I'Ecole Industrielle de Lyon. 


Translated by A. H. PEAKE, M.A., 
Demonstrator in Mechanism and Applied Mechanics in the University 
of Cambridge. Crown 8vo. With Illustrations. 7s. 6d. net. 


APPLIED ELECTRICITY. 


A Text-book of Electrical Engineering for Second-Year Students. 
By J. PALEY YORKE, 


Head of the Physics and Electrical Engineering Department, ty 
School of Marine Engineering. xii + 420 pages. Crown 8vo. 7s, 6 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


EDWARD STANFORD'S LIST. 


JUST PUBLISHED, 


INTRODUCTION TO PLANT 
ECOLOGY. 


For the Use of Teachers and Students. 
By Rev. Prof. G. HENSLOW, M.A., F.L.S. 


Crown 8vo, 140 pages, cloth, 2s. 6d. 


This work deals with the application of morphology, anatomy, and 
physi ology to the actual requirements of p!ants as they live in nature, the 
word ‘‘ ecology having been coined by Haeckel to denote ‘*‘ the study of 
living beings at home.’ 


JUST PUBLISHED, 


THE POCKET GUIDE TO THE 
WEST INDIES. 


By ALGERNON E. ASPINALL. 


328 pages foolscap 8vo. (4} by 6}), rounded corners, limp cloth, 8 Maps, 
29 Illustrations, and 3 Folding Tables. Price 6s. 


**Contains a vast amount of general information. ... Indeed, the 
shorter way of describing the contents of this guide would bz to say what 
is not there. It is very clear, very concise, excellently arranged.” 

—Tribune. 

“* Profuse'y and beautifully illustrated.”— Dundee Courier. 


An excelient series of maps.” —Scofsman. 


Detailed Pr ctus gratis on ation. 


London: EDWARD STANFORD, 19, 13, & 14, Long Acre, W.C. 


Geographer to His Majesty the King. 


MARCONI'S WIRELESS 


Manufacturers of 


OF EVERY DESCRIPTION, 


TELEGRAPH COMPANY, | 


CONDENSERS 
LEYDEN JARS, 


Small 


A SPECIALITY. 


TYSSEN STREET, 


Adjustable 
\ Capacity can be varied gradually without interruption. 


VERY RELIABLE FOR LABORATORY WORK. 


For Particulars write for List 12. 


DALSTON, 


Condensers arranged so_ that 


LONDON, W™N.E. 
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IF YOU WANT TO SAVE TIME AND MONEY THE ‘TECHNICAL. GOLLEGE SET. 


use the BLACK AUTOCOPYIST, the best duplicating apparatus on 
the market, producing 200 superior black copies by writing or drawing the | 
original on ordinary paper, using any pen. | 


ConTENTS- 
(All our bes 
Electrum) 
4-inch Bow 
cil Compass,with 
knee joints and 
nut and = bilt 
needle point, ink 
point and leng'h. 
ening bar ; 5-in-h 
Improved 
tern Hair Di i- 
der ; Ink, 
and Div ider 
Spring Bow-; 
2 Drawing Pens: 

Diagrams, Plans, Circulars, Specifications, Price Lists, Music, &c., !_ In Mahogany with Tray, or (O™MPaSS_ Leads 
reproduced equal to Vchography. Price complete, 42/- Ueather covered Pocket Case & 
ae Write for Specimens, &c., or call and see this useful Invention. atneomatic: ‘awing, an urveying 
AUTOCOPYIST CO. (Dept. 1), W. H. HARLING, Tustrumest Manufacturer, 


47 Finssury PAVEMENT, LOXDON, AND AT GROSVENOR WorKS, HACKNEY. 
64 Queen Wictoria St., London, E.c. Established 1851. = Illustrated Catalogue (covering all kinds) Gratis, 


EXPERIMENT. 
out quickly and correctly at Moderate As used by the Principal Analysts and the Government 


Any form of Glass Apparatus repaired. | Research Departments at home and abroad. 
Demonstrations given here, or at Colleges, &c. 1 Thimble-hold 
1 Condenser in combination wit mble-holder 
H. HELM, LONDON. Tube 2 Flasks (1 Reserve). 
ACTUAL MAKER of ALL KINDS of X-Ray, Geissler and a Vocumm 

Tubes, Mercury Pumps, High Frequency Electrodes, Kec. f 
(DO - 

PHGNIX 

ASSURANCE COMPANY, LIMITED. 


The Apparatus being provided with a Mercury Seal, the use of 
FI RE OF F ICE stoppers and corks is obviated. 
ComPLeTE 3 o/s Post FREE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


May be ordered through any de aler or from the 


ESTABLISHED 1782 SOLE MAKERS: 
Moderate Rates. Absolute Security. Hlectric THE SCIENTIFIC GL ASSBLOWING co 
LOSSES PAID OVER £30,000,000. 
B E K B A N K THE IRISH NATURALIST. 
B I R K C A Monthly Magazine of Irish Zoology, Botany, and 
EsTABLISHED 185. ; 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. Geology. Price 6d. 
PER CENT. INTEREST Edited by GEO. H. he Sc.,and R. LLOYD 
allowed on Deposit Accounts. PRAEGER, 
PER CENT. INTEREST Annual Subscription, ss. eae “a to any Address. 
on Drawing Accounts with Cheque Book. Dublin : EASON & SON, Lrtp., 40 Lower Sackville Street 
All general Banking Business transacted. (to which Address Subscriptions should be sent). 
ALMANACK, with full particulars. POST FREE. | 
Cc. F. RAVENSCROFT, Secretary. | London: SIMPKIN,MARSHALI., HAMILTON, KENT & CO., Lid. 


FOURTH EDITION. JUST PUBLISHED. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 


By Prof. JAMES WALKER, D.Sc., Ph.D., F.R.S. 8vo. 10s. net. 


MARCH No. NOW READY. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIXPENCE MONTHLY. YEARLY VOLUME 7s. 6d. NET. 
PRINCIPAL CONTENTS FOR MARCH. 

The Negiected Art of Plain Reading. By Prof. H. E. Armstrong, Ph.D., LL.D., F.R.S.—The Metric 
System. I. Exposition and Illustration. By R. Wyke Bayliss, B.A.—The Pronunciation of Latin. By J. L. Paton, M.A. 
—How to Read an Author in Class. By James Oliphant, M.A.—Recent Contributions to the Study of Chemical 
Change. II. The Problems of Combustion. (lIllustrated.) By W. A. Davis, B.Sc.—Athletics in Day:Schools. By Herbert 
J. Tiffen, M.A.—University Education in Ireland.—The Training of a Nation.—En Hoexkens ende Boexkens. A 
Reviewer’s Fantasy.—Books for the English Lesson.—Teachers’ Notes on British History, 1688-1906. II. Britain and Europe, 
1688-1748. By C. S. Fearenside, M.A.—The Best Curricula for Secondary Schools. I. By G. McCroben, M..\. 
II. By the Rev. W. H. Keeling, M.A. III. By R. Lishman.—Correspondence: Greek for Beginners. By Prof. R. 5. 
Conway, Litt.D. ; The Reviewer.—On the Value of Vocabularies. By A. C. Price, M.A. ; The Reviewer.—The Direct Method 
of Teaching French. By Charles Orchard, B.A., L.-és-L.—A Common Auxiliary Language. By E. A. Lawrence.—Absolute 
Systems of Units in Dynamics, By C. O. Tuckey, M.A.—The Balance Hydrometer, (lllustrated.) By E. T 


Bucknell. 
MACMILLAN & CO., LTD., LONDON. 
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PETROGRAPHY & GEOLOGY. 


NEW COLLECTIONS OF LANTERN SLIDES. 


I. Representing the micro-photos of the plates of the latest edition of 
H. Rosenbusch’s and E. Wiilfing’s text-book, ‘‘ Mikroskopische 
Physiographie,” Vol. I., Parts I. and II. 

Rosenbusch-Collection A (Plates IV.-XVI., Vol. I. Part I.), 
showing growth of crystals, inclusi aggregates, deformations, 
&c.; 76 slides one exe Marks 

Rosenbusch-Collection B (Plates I.-XII., Vol. I. Part II.), 
showing the rock-forming minerals; 72 slides ose arks 


In eonneetion with these we remind readers of the petrographical 
collections of lantern-slides showing ‘tthe mode of occurrence of | 


rock-forming minerals,” ‘‘the microstructure of the roek-forming 
minerals, the structures of rocks,” &c. (see our advertisement in 
former numbers). 


The New Collection of Slides for the illustration of the study | 


of Earthquakes, arranged by Dr. A. Sieberg (Strassburg) ; showing 
not only the effects of earthquakes, but principally the mode of 
investigation ; seismometer, kop, seismogram, &c., &c.; the 
collection consists of 75 slides im -» 105 Marks 


Geological Relief-maps of the ‘*Siebengebirge on the 
Rhine” and the ** Vosges Mts.” have just been constructed ; they 
are carefully coloured and neatly framed. Prices: Siebengebirge, 
75 Marks; Vosges Mts., 60 Marks, with cap showing the distri- 
bution of former glaciers, 90 Marks. Ask for special builetin. 


Collections of Minerals, Fossils, Meteorites, purchased for cash 
or exchanged. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


ESTABLISHED 1833. 


ESTABLISHED 1833. 


CATALOGUE (SECTION 1!) 
MICROSCOPES anp 
ACCESSORY APPARATUS 


READY EARLY MARCH, 
Entirely rewritten and enlarged. 


Cc. BAKER, 244 HIGH HOLBORN, LONDON, 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospbzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and » any 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
‘pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi " 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


WATKINS & DONCASTER 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and a of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
__ Glasses, &c. 
Birds, Mammals, &e., Preserved and Mounted by First-clas 
Workmen true to Nature. 
All Books and Publieations on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
pe CATALOGUE (102 pp.) POST FREE. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street. Covent Garden, London, W.C., for the cisposal of MICRO- 
SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 2 to 5 and morning of Sale. 


| CLARKE & PAGE, Specialists in Microscopy, 


104 LEADENHALL STREET, LONDON. 
STUDENTS’ MICROSCOPE (New Model). 
4 Powers, Eyepieces, Polariscope, Spot Lens, Live Box, Stage Forceps, &c., 
complete, £4 78. 6d. 

MARINE SLIDES.—Zoophytes fully expanded as in life, our own pre- 
paration ; beautiful mounts of Medus@, Mollusca, &c.; Phyllirrhee 
with entire anatomy visible ; Imsect parts without pressure. 

Stock of 20,000, ail branches. 

New Catalogue, also Second-hand List of Stands and 
Accessories, Now Ready, free. 


NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, E.C., 
To Ground Floor Show Room, 
11 JOHN STREET, BEDFORD ROW, 
LONDON, W.C. 


Reached from Holborn through Gray's Inn Road or Warwick Court to 
Theobald’s Road. 


NOTICE OF REMOVAL. | 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor. 
SUBSCRIPTIONS TO ‘* NATURE. 
& s. £5. d. 
Yearly 1 8 o Yearly 
Half-yearly ‘ 6 Half-yearly 
‘Quarterly Quarterly 


110 6 
or 6 
0 Bo 


* The first line being in heavy type is charged for as Two Lines. 


NatuRE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is ‘‘ PHusIS,”’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 

4s. 
- © 2 6 Quarter Page, or Half 
Per Line after . © © aColumn . 
Col.10 © Haifa Page, ora Column 3 ° 
Column 6 Whole Page. . 6 ° 


*Three Lines in Column . 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S 


STREET, LONDON, W.C. 
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INVALUABLE FOR LECTURING. 


UNIVERSAL 


DEMONSTRATION 


INSTRUMENT 


( AMPEREMETER, VOLTMETER, CALVANOMETER, 


Comprising | wHEATSTONE BRIDCE, & COMPENSATION 


ISENTHAL & CO., 85 MORTIMER ST., LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


“TUDSBURY” PNEUMATIC 
INFLUENCE ELECTRIC MACHINES. 


The plates of these machines work in highly compressed air, 
and electrical leakage is prevented to such an extent as to raise 
the voltage to that of plates quite twice the diameter. 


No.1 Machine with cylinder 6} inches diameter, £9. 


TOWNSON & MERCER.| 


34 CAMOMILE STREET, anp 
89 BISHOPSGATE STREET WITHIN, 
LONDON, E.c. 


THE “FLOW” EXTRACTORS 


(PROVISIONAL PATENT). 
4 


d 


A B 
"THESE Simple Extractors are 


much more effective than 
Soxhlets for many purposes, as the 
substance is kept covered by the 
solvent in use and a flow of clean 
solvent is continuously moving 
directly throvgh the substance, 
whereby the extraction is greatly 
facilitated. 

Price—A, 7/= doz. ; B, 8/6 doz. 


Cc Complete apparatus, with Condenser 
(Burgess’s Patent), all stoppered together, 16/6. 


Sole Makers— 


c 


Cc. E. MULLER, ORME & CO., Ltd., 


Scientific Glass Blowers and Manufacturers of 
Chemical and Physical Apparatus, 


148 HIGH HOLBORN, LONDON, 


Contractors To H.M. GovERNMENT. 


W.C. 


A NEW PRISM BINOGULAR 


THE STEREOSCOPIC COMPANY’S NEW 
“PRISMA” BINOCULAR is undoubtedly 
the: finest glass ever produced, and has 
approximately double the illumination of 
other glasses of equal magnification. 


The ideal 
Field Glass | 
| for Natural | 
| History and | 
Astronomical | 
| Observations. | 


PRISMS CAN BE CLEANED BY THE USER. 


Write for Catalogue No. 12B, Free from 
THE 


LONDON STEREOSCOPIC COMPANY, 


106 & 108 RECENT ST., W., or 54 CHEAPSIDE, 


LONDON, E.c. 


#rinted by RicHARD CLay ANb Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmittaN 
anp Co., LimiTep, at St. Martin's Street, london, W.C., and THe MACMILLAN Company, 66 Fifth Avenue, New Vori.—Tnurspay, March 7 1907+ 
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GENERAL LIBRARY. 


MAR 28 1907 


A WEEKLY ILLUSTRATED ; JOURNAL OF SCIENCE 
** To the solid ground 


Of Nature trusts the mind which builds for aye.""-—WorDSWoRTH. _ 


No. 1950, 75] 


[Price SIXPENCE _ 


"Registered asa Newspaper at ‘the General Post Office. ) 


THURSDAY, MARCH 4 1907 


{all Rights are Reserved. 
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NEWTON & co., Opticians to the King, 


3 FLEET STREET, LONDON. 


REYNOLDS. & BRANSON, Ltd. 


The R. & B. ** Phenix” Focus-keeping Arc Lamp, with nearly 
parallel feed, for alternating or continuous current. Can be fitted to any 
ordinary lantern. A—Striking Gear. B—Adjustment for altering inclin- 
ation ot carbon. C—Adjustment for carbon. D—Milled head screw 
altering distance of carbons. E—Vertical adjenmedt ha radiant. F— 
Horizontal adjustment of radiant. Price £23 3 O 
New Catalogue of Optical al Lantern Slides 
Jor sale or hire, post free. 8th Edit., pp- 204. 
14 COMMERCIAE STREET, LEEDS. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE: 
By CONRAD BECK and HERBERT ANDREWS. 


1/-, Post Free 1/38. 


This somewhat difficult subject is made clear without. 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 


ELECTRICAL 
SELF-RECORDING 
RAIN-GAUGE. 


Illustrated Price List and full particulars post free on 
application to 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 


Branches: 45 CORNHILL, and 122 REGENT STREET, 


LONDON. 
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‘THE CASS TECHNICAL INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 


The following special courses of instruction will be given during the 
Summer Term, 1907 :— 

Physical Chemistry. 
By G. SENTER, B.Sc., Ph.D. 

A course of twelve lectures and demonstrations arranged for those 
engaged in chemical and electrioal industries, who desire to become 
acquainted with the recent advances in this branch of science. The course 
is also adapted to the requi of i for the final B.Sc. examin- 
ation of London University. Monday evenings, 7 to'9 p.m., commencing 
Monday, April 8. 

The Methods of Differential and inte Calculus, and 
their application to Chemical and Physical Probiems. 
By R. S. WILLOWS, M.A., D.Sc. 

A course of twelve lectures arranged for students of Physical Chemistry, 
and for those engaged in Chemical Industries, whose mathematical know- 
ledge is insufficient to enable them to follow the newer books and papers on 
—— chemistry and its technical applications. 

he standard of mathematics required on joining the class will not go 
beyond an elementary knowledge of Algebra. Friday evenings, 7 to 8 p.m., 
commencing Friday, April 12. , 

Detailed Syllabus of the courses may be had upon application. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. . 


Avex. McKenzig, Ph.D., D.Sc 


H. Wren, Ph.D., B.A., B.Sc. 
Avsert GrirFitus, D.Sc. 
Physics ... D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc 
Mathematics ove {& H. Smart, M.A 
C. V. Coates, M.A. 
Botany ... V. H. Brackman, M.A. 
~ H. W. Untuank, B.A., B.Sc. 
Geology & Mineralogy «. J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
RESEARCH in Chemistryand Physics in well-equipped laboratories. 
French, German, Spanish, and Italian Classes. 
EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Theoretical Mechanics, Applied 
M ics and Mechanism, Land and Quantity Surveying. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
LEICESTER MEETING, 1907. 

JULY 31 TO AUGUST 7. 

The Invitation Circulars to Members of the Association have been issued. 


Applications for Membership may be made either to the Local Secre- 
taries for the Meeting (Millstone Lane, Leicester) or to the Office of the 


Association. 
A. SILVA WHITE, 
Burlington House, Assistant Secretary. 


ndon, W. 


BALLIOL COLLEGE, BRASENOSE COLLEGE, 
CHRIST CHURCH, AND ST. JOHN’S COLLEGE, 
OXFORD. 


The following will be offered on July 2, 1907 :— 

Balliol College: One Exhibition of £40 a year. 

Brasenose College: One Junior Hulme Scholarship of £80 a year. 

Christ Church: One Exhibition of the value of about £85 a year. 

St. John’s College : At least one Exhibition of the value of £60 a year. 

The Examination will consist of papers in (1) Chemistry, (2) Physics, (3) 
Elementary Mathematics. 

Further particulars may be had on application to Dr. Baker, F.R.S., 
Christ Church, Oxford. 


BACTERIOLOGY AND PATHOLOGY. 
KING’S COLLEGE, LONDON. 


Prorgessor Dr. F. E. Taytor. 


The Department of General Pathology and Bacteriology is open daily for 
instruction, and research courses of instruction in Pathology and Bacteri- 
ology are given for the Medical, Service, and D. P.H. examinations. 

‘ourses are arranged to suit students, who may enter at any date. 

Next term commences April 24. 

Evening Class in Bacteriology commences May 31 


For particulars apply to the SecreTary or to Professor HEWLETT. 


UNIVERSITY OF DURHAM COLLEGE 
OF MEDICINE, 
NEWCASTLE-UPON-TYNE. 


Applications are invited from men with laboratory experience for the 
osition of HEAD LABORATORY ATTENDANT in the Bacterio- 
ogical Department. 

A suitable wage will be paid to an experienced man. 

Applications in Candidate’s own handwriting, stating age and experience, 
acc ied i ials (one of which should be from the Head of 
the Laboratory in which the applicant is now engaged), may be addressed 
to the SECRETARY, at the College, from whom further particulars may be 
obtained. 

Newcastle-upon-Tyne, 

March 8, 1907. 


Wanted, Graduate for Maths., Agricultural 
Chemistry and Botany. Salary, £140. Non-resident. Endowed 
School. Also (1) Chemistry and Physics, £120, Resident ; £150, Non- 
Resident, to commence. (2) Temporary Master till July. Chemis- 
try, Mathematics and Physics, £120 to £150. Mathematical, Science 
and other Masters seeking appointments for next Term should apply 
at once to Messrs. GrirriTHs, SmitH, Poweitt & Smitu, Tutorial 
Agents (Estd. 1833), 34 Bedford Street, Strand. London. 


For Sale.—Geological Society’s Journal, 120 
numbers, 72 to 208 (Nos. 94 to rrz damaged, 80 to go missing), — 
uncut, plates, first-class condition. — Peck, 28 West Ella Road, 


Calendar 3d. (post free sd.), on application to the SECRETARY. 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 
ttinn by highly qualified graduates of 
Correspondence Tuition London 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, 
Differential and Integral Calculus, Pure Geometry, Geometrical Drawing, 
&e. RESIDENCE ABROAD NO IMPEDIMENT. 
Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries.—Apply to Mr. J. Cuartestron, B.A., Burlington Corre. 
spondence College, Clapham Common, London, S.W. 


PATENT OFFICE EXAMINATION for 
ASSISTANT EXAMINERS.—A special course of eight lectures 
on MECHANISM for the forthcoming examination will be given by 
Mr. D. Rosinson, A.R.C.S., at Birkbeck College, on Saturdays 
at 2 p.m., commencing March 16.—For further information apply to 
Principat, Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought; good prices given. 
—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


FOSSIL PLANTS FROM THE COAL-MEASURES. 
THE LOMAX PALAZOBOTANICAL COMPANY, Lrtp., 
Supply Microscopical and other preparations of 


COAL-MEASURE PLANTS with STRUCTURE PRESERVED 


Special Sets of these indispensable objects 
to meet the requi of Schools and Colleges. Apply to MANAGER, 
65 Starrcliffe Street, Great Lever, Bolton. 


Sales by Auction. 


LEPIDOPTERA. 
TUESDAY, MARCH 1g, at OnE o'CLock. 


MR. J. C. STEVENS will Offer at his 


Rooms, 38 King Street, Covent Garden, London, W.C., the important 
and valuable Collection of Lepidoptera-Rhopalocera of the Palzarctic 
Region, including China, Japan, and the Himalayas, formed at great 
expense by the Rev. H. C. Lane, M.D., M.R.C.S., L.R.C.P., F.E.S., 
author of the well-known “ Butterflies of Europe,” comprising nearly 
all the known species and named varieties, mostly represented by long 
series in the finest condition, of which the Parnassius and Colias are 
especially valuable ; together with the first-rate Mahogany Cabinets in 
which they are arranged. ‘ 
On view day prior 10 to 5, and morning of sale. Catalogues on appli- 
cation. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the cisposal of MICRO- 
SCOPES, SLIDES, and OBJ ECTIVES—Teiescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 2 to 5 and morning of Sale. 
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PURE 
RADIUM, 


and Radio-active Salts of all Strengths. 


All the Salts are absolutely guaranteed ; 
they are prepared according to the methods 
used by the late M. CURIE, and are standardised 
with his instruments by M. DANNE, assistant of 
Mme. CURIE, Professeur a la Sorbonne a Paris. 


ARMET DE LISLE. 


Factory at Nogent-sur-Marne. 
Offices: 13 Rue Vignon, Paris. 


MINERALS 


Individual Specimens and Systematic Collections. 
Catalogue mailed free on request. 


FOOTE MINERAL 


COMPANY, 


107 N. 19TH ST., PHILADELPHIA, PA., U.S.A. 
Address Dept. F. 


SMEDLEY’S MODELS OF FOSSIL 
SEEDS AND CONES. 


Latest Productions. 


Male Neuropteris, Bennettites, Lagenostoma (Crosso- 
theca), also Fern Pinnules, Torreya, Zamia. Sections 
of Flowers, Germination of Seeds, &c. 

SEND FOR LIST. 
Mr. H. E. H. SMEDLEY, F.L.S., F.G.S8., 
**Saltram,” Shirley Road, Southampton. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

, thorough acquaintance with M Languages). Tecumseh 
Revision, Translation. Scale of charges on ——s == Cam: 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 


PLAIN AND STOPPERED BOTTLES, 

AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on application. 

Telegraphic Address—‘‘ APPARATUS, MANCHESTER.’ 
Telephone Number—2238. 


RUBIES |_ 


AND 


SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
st about 1/20 to 1/30 of naturally mined Stones. 
Can be supplied in the rough or cut condition. 

These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from ature's product. 
Exhibited Jan. 18 at the Royal Institution. 
SAPPHIRE S-—EITHER BLUE OR PINK. 


FULL PARTICULARS AND PRICES ON APPLICATION. 


Ro and EXTENDED EDITION of TABLE of RARE 
MENTS, giving full scientific ill scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


71 & 78 DUKE ST., GROSYENOR 8Q., LONDON, W. 


Co Ss 
MULTI-SECTION 


INDUCTION COIL 


FOR 


LABORATORIES, WIRELESS TELEGRAPHY, &c. 


Three Years’ Guarantee given with each Coil. 
SPECIAL TERMS TO SCIENTIFIC INSTITUTIONS. 


HARRY W. COX, tro. 


Contractors to many Departments of H.M. Govt. 
FACTORY, SHOWROOMS AND OFFICES— 


4a ROSEBERY AVENUE, & 15-241 LAYSTALL ST., LONDON, E.C. 


(One Minute from Holborn Town Hall.) 
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az LIst. 


SECOND AND REVISED EDITION OF VOL. Ii. 


HANDBOOK OF METALLURGY. 


By Dr. CARL SCHNABEL,, Professor of Metallurgy. 
Snndened by Professor H. LOUIS, M.A., A.R.S.M., F.1.C., &e. Illustrated. Second Edition. 
Vol. II.—Zinc, Cadmium, Mercury, Bismuth, Tin, ‘Antimony, Arsenic, Nickel, Cobalt, Platinum, Aluminium. 21s. net. 
seh Previously published, Vol. I. Secorid Edition. —Copper, Lead, Silver, Gold. 25s. net. 
THE MINING JOURN. ‘AL.—‘* The two volumes together form the most comprehensive general treatise on metallurgy 
available for the practical metallurgist.” 


FOURTH EDITION. 


INTRODUCTION TO PHYSICAL GHEMISTRY. 


By Prof. JAMES WALKER, D.Sc., Ph.D., F.R.S. 8vo. 10s. net. 


QUALITATIVE ANALYSIS AS A LABORATORY BASIS FOR 


THE STUDY OF GENERAL INORGANIC CHEMISTRY. By WILLIAM CONGER MORGAN, Ph.D., Assistant 


Protessor of Chemistry-in the University of California. 8vo. . 8s. net. 
EIGHTH ED:TION. JUST PUBLISHED. 
MANUAL OF POLITICAL ECONOMY. Crows 


8vo. 12s. 


SECOND. EDITION READY TO- MORROW. : 
LOCAL GOVERNMENT. Author EDWARD JAMES NALDRETT, 
Temple. Crown 8vo. 35. 6d. [English Citizen Series. 


SECOND EDITION, ENLARGED. 
MENDELISM. By R. . PUNNETT, Fellow of Gonville and Caius College, Cambridge. Second Edition, 


16mo. 2s. net. 
NEW AND CHEAPER IMPRESSION. 


IN THE HEART OF THE CANADIAN ROCKIES. {y,,24M28 OPTRAM. | 


tions. 8vo. 10s. 6d. net. [ Friday. 


THE PRINCIPLES AND PRACTICE OF COAL MINING. | 


By JAMES TONGE, M.I.M.E., F.G.S. With 203 Illustrations. Crown 8vo. 55. net. 
‘THE MINING JOURNAL.—‘* The book is remarkably comprehensive for one of its size; it is well printed, also well 
illustrated, and can certainly be well recommended.” 


THE MECHANISM OF WEAVING, retiigMnutsceares a the Municipal School ot 
Technology, Manchester. Third Edition. Crown 8vo. 7s. 6d. net. 


TEXTILE RECQRDER,.—* There can be no question as to the extreme value of the work, and it undoubtedly stands 
pre-eminent as a text-book.” 


INTRODUCTION TO THE THEORY OF FOURIER’S SERIES 
AND INTEGRALS, AND THE MATHEMATICAL THEORY OF THE 
CONDUCTION OF HEAT. By Prof. H. S. CARSLAW, M.A., D.Sc., F.R.S.E. 8vo, 14s. net. 


A SHORT COURSE ON DIFFERENTIAL EQUATIONS. 


By Prof. DONALD FRANCIS CAMPBELL, Ph.D. Crown 8vo, 4s. net. 


THE BEGINNER'S SET OF MATHEMATICAL INSTRU-| 


MENTS. Bow Compass; Dividers ; Two Nickel Set Squares (45° and 60° respectively), 4 inches and 5 inches long, two 
edges of which show inches and tenths and millimetres ; Nickel Protractor ; double bevelled 6-inch Rule showing inches 
and tenths and millimetres ; and a Lead Pencil. (a) In Metal Pocket-Case, 1s. 6d. net. (4) In Cardboard Box, Is. 6d. net. 


A SUMMARY OF GEOGRAPHY. AN INTRODUCTION TO PRACTICAL 
By GEORGE F. BOSWORTH, F.R.G.S. With Maps. GEOGRAPHY. by A. T. SIMMONS, B.Sc., and 
In Three Parts. Globe 8vo. Sewed, 4d. each. HUGH RICHARDSON, M.A. jn Three Sections. 
Part I., The British Isles and Europe. Part II., Asia and Globe 8vo. 15. each, 
Africa. Part III., America; Australia, and Islands of the Section I., Maps. _ Section II., The Globe. Sec tion IIL, 
Pacific. Climate. 


MACMILLAN &‘CO., LTD., LONDON. 
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Damaged Agate 
Knife Edges 
replaced in a few 
minutes. 


With our registered Beam 

the Agates are so fitted that 

should they be damaged at 

any time a new Agate may 

be fitted without sending 
away. 


STANDLEY BELCHER 

and MASON, Ltd., 

Scientific Instruments 
and Chemicals, 


LUDGATE HILL, 
BIRMINGHAM. 


TELEPHONE: 3825. 
TELEGRAPHIC ADDRESS: 
**LABORATORY, BIRMINGHAM.” 


_DENT’S ASTRONOMICAL CLOCKS, 


Mam S!DEREAL OR MEAN Time CLOCKS FoR OBSERVATORIES, £21 & UPWARDS 


Nature says: ‘‘Messrs. E. Dent & Co. have lately 
introduced a new astronomical clock which should find its 
way into many observatories where an accurate instru- 
ment is required at a moderate cost. For thesum of £21 
they supply a clock witha ro-inch dial, dead-beat escape 
ment, and wooden rod seconds pendulum in a solid ma- 
| hogany case ; and after examining the instrument we have 
| no hesitation in pronouncing it a marvel of cheapness.”’ 


E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 
Makers of the Great Westminster Clock, Big Ben. Makers of the 

Standard Clock of the Royal Observa- 
tory, Greenwich, and the Principal % 
Observatories throughout the World. = 


Only Addresses— 
61 STRAND, 
And 4 ROYAL EXCHANGE, LONDON. 


SECOND-HAND TELESCOPES. 

5 in. Dallmeyer, Equatorial with Clock, complete £80. 4 in. Cooke, 
Equatorial and Clock, complete £60. 34 in. Cooke Altazimuth, complete, 
aearly new, £17 10s. 

SECOND-HAND MICROSCOPES. 

Baker’s Nelson No. 2, compiete with accessories, £16. Watson’s 
Edinburgh H. Bacteriological Ourfit, £16 10s. Swift’s Bacteriological , 
best pattern, complete, £14 10s. 


STANDARD BAROMETER by Pastorelli & Rapkin. Perfect 
order, £4 4s. Many others, alikinds. New Lists on Application. 


CLARKSON & Co., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON 


INVAR 


om Send for NEW PRICE LIST, &c., just published. 
J. H. AGAR BAUGH, 


92 HATTON GARDEN, LONDON. 


| 


ON SALE. 


Astronomical Telescope, 4} in., by Wrav, £32. Anotuer by 
Wray, 4 in., with Pancratic Day and SixgAstro. Eyepieces, and Two 
Solar Diagonals, for £24, ANOTHER, 3 in., by JoHN LacKLANnpD, 
Mahogany Garden Tripod and Two Eyepieces, in Case, for £7. Transit 
Instrument, Circular Stand, by TrovGHron and Simms, £6 10s. 
Hep.ey's Miner’s Dial, with sights to fold flush, Tripod Cros: -levels, 
ball and socket fitting, for 30s., cost £8 18s. 6¢. Also Miner’s Dial 
(Lean’s), with Arc fitted under the Telescope, to interchange with sights, 
Wiagonal Eyepiece, Levels, Tripod made to extend, for £5, cost £18 18s. 
Microscope by PiLuiscHer, complete Doctor's outfit, with Asse Con- 
denser, Sub-stage and Three Objectives, including 7 oil imm., for £8 10s. 
Other Microscopes, by Zeiss and Leirz. Chemical Balance, by 
OERTLING, for £5. 


JOHN LACKLAND, 30 Blackfriars St., Salford, Manchester. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Sourtn, F.E.S., 


With the Assistance of 

Rosert Apkin, F.E.S. Dr. D. Suarp, F.R.S., F.E.S., &c. 
W. Lucas Distant, F.E.S., &c. G. H. Verratt, F.E.S. 
Epwarp A. Fitcn, F.L.S., F.E.S.| W. F. Kirey, F.E.S. 
F. W. Fronawk, F.E.S. G. W. KirKacpy, F.E.S. 
Martin Jacosy, F.E.S. W. J. Lucas, B.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
memere of interest pertaining to the Entomology of various parts of the 
world. 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any country. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E C. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 


Edited by G.C. Cuampion, F.Z.S., J. W. DouGiras, W. W. 
M.A., F.LS.. R. McLacutan, F.R.S., E. Saunpgrs, F.L.S., and 
Lorp Wa sinGuaM, M.A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with E logy, and especially on the Insects of 

the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 

1 Paternoster Row. 
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WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, designed and used 
by Dr. J. A. FLEMING in the Christmas Lectures at the Royal Institution. 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURAL HISTORY. 
EDITED BY S. F. HARMER, Sc.D., F.R.S., AnD A. E. SHIPLEY, M.A., F.R.S. 
FuLLy ILLUSTRATED. TO BE COMPLETED IN TEN VOLUMES. 8vo. PRICE 175. NET EACH. 


VOLUME I. INSECTS & CENTIPEDES. 
PROTOZOA. VOLUME V. 
By Professor Marcus Hartoc, M.A. (D.Sc. Lond.). | Peripatus. By ApamM SepGwick, M.A., F.R.S. Mvyria- 
pods. By F. G. Srnciair, M.A. Insects. Part I. 
PORIFERA‘ (SPONGES). | By Davip Suarp, M.A., F.R.S. 
By IGERNA B. Je SOLLAS (B.Sc. Lond.). INSECTS. PART II. 
VOLUME VI. 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip- 
ECHINODERMATA. tera, Thysanoptera, Hemiptera, Anoplura. By 
By Professor E. W. MacBripE, M.A., F.R.S. Davip SHARP, M.A., F.R.S. 
FISHES, &c- 
WwoRnMs, LEECHES, &&c.- VOLUME VII. 
VOLUME II Fishes (exclusive of the Systematic Account of Teleostei). By 
: T. W. Bripce, Sc.D., F.R.S. Fishes (Systematic 
Flatworms. By F. W.GamBLz, M.Sc. Nemertines. By | Account of Teleostei). By G. A. BOULENGER, F.R.S. 
Miss L. SHELDON. Threadworms, &c. By A. E. | Hemichordata. By S. F. Harmer, Sc.D., F.R.S., 


M.A., F.R.S. Rotifers. By Marcus HARTOG, | Amphioxus. By W. A. HERDMAN, 


M.A. Polychaet Worms. By W. BLAXLAND BENHAM, AMPHIBIA s& REPTILES. 
D.Sc. Earthworms and Leeches. By F. E. Brep- VOLUME VIII. 
DARD, M.A, F.R.S. Gephyrea, &c. By A. E. | By Hans Gapow, M.A., F.R.S. 
Surptey, M.A., F.R.S. Polyzoa. By S. F. HARMER, | BIRDS. 
Sc. D., F.R.S. VOLUME IX. 
| By A. H. Evans, M.A. With numerous Illustrations by G. E 
SHELLS. LODGE. 
MAMMALIA. 
VOLUME III. | VOLUME X. 
Molluscs and Brachiopods. By the Rev. A. H. Cooxg, By FRANK Evers BEDDARD, M.A. Oxon., F.R.S., Vice- 
A. E. Surpcey, M.A., F.R.S., and F. R. C. Reep, M.A. | Secretaryand Prosector of the Zoological Society of London. 


The final volume (which forms Vol. IV. of the Series) is in the press, and the publishers hope that this important scheme will 
be brought to a conclusion by its publication at a date not far distant. 


A HANDBOOE OF BRITISH AN INTRODUCTION TO THE 
INLAND BIRDS. By ANTHONY COLLETT. OSTEOLOGY OF THE MAMMALIA. By Sir 
With Coloured and Outline Plates of Eggs by ERIC WILLIAM H. FLOWER, F.R.S., F.R.C.S. — Hlus- 
PARKER. Crown 8vo. 6s. trated. Third Edition. Crown 8vo. Ios. 6d. 

A YEAR WITH THE BIRDS. A TEXT-BOOEF OF COMPAR- 
By W. WARDE FOWLER. Crown 8vo. 3s. 6d. Prize ATIVE ANATOMY. By Dr. ArNoLp Lana. 
. Globe 8vo. 2s. A Translated by H. M. and M. BERNARD. Vols. I. and II. 

AN INTRODUCTION TO, (completing the Invertebrates). 8vo. 17s. net. each. 
NATURE STUDY. By E. STENHOUSE, BS. BLEMENTS OF THE cCom- 
Globe 8vo. 35. 6d. PARATIVE ANATOMY of VERTEBRATES. 

ELEMENTARY PRACTICAL Adapted from the German of Professor WIEDERSHEIM. 
ZOOLOGY. By Professor T. J. PARKER, D.Sc., By Professor W. NEWTON PARKER. 270 Woodcuts. 
F.R.S., and Professor W. NEWTON PARKER, Ph.D. Medium 8vo. Second Edition. 12s. 6d. net. 

With 156 Illustrations. Crown 8vo. 10s. 6d. THE STRUCTURE OF MAN: 

A MANUAL OF ZOOLOGY. An INDEX to his PAST HISTORY. By Professor 
By Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. WIEDERSHEIM. Translated by H. M. BERNARD and 
W. A. HASWELL, M.A., D.Sc., F.R.S. With 300 Professor G. B. Howes, F.R.S. With 105 Figures in 
Illustrations. Crown 8vo. Ios. 6d. the Text. 8vo. 8s. net. : 

A TEXRT-BOOE OF ZOOLOGY. A TREATISE ON COMPAR- 
By Professor T. J. PARKER, D.Sc., F.R.S., and Profes- | ATIVE EMBRYOLOGY. By F. M. BALFOUR, 
sor W. A. HASWELL, M.A., D.Sc., F.R.S. In Two | F.R.S. 2vols. 8vo. Vol. I. 18s. Vol. IT. 2s. 

Vols. With Illustrations. Medium 8vo, 36s. net. THE ELEMENTS OF EM- 

TO ZOoo- BRYOLOGY. By Sir MICHAEL FOSTER, K.C.B., 

. B. and G. C. DAVENPORT. Crown M.D., F.R.S., and Professor F. M. BALFOUR, F.R.S. 
PERI Second Edition, 8vo. 10s. 6d. 
Ms AN - 

By THOMAS HUNT MORGAN, Professor of phos INSECTS. By 
mental Zoology, Columbia University. 8vo. 12s. net. BURY, F.R.S. With Illustrations. 8th Thousand. 

LESSONS IN ELEMENTARY Crown 8vo. 35. 6d. [Nature Series. 
BIOLOGY. By Prof. T. J. PARKER, D.Sc, F.R.S. WATURAL HISTORY OF 
Illustrated. Third Edition, revised. Crown 8vo. 10s. 6d. AQUATIC INSECTS. By Professor L. C. MIALL, 

A COURSE OF INSTRUCTION F.R.S. Illustrated. Second Impression. Globe 8vo. 35. 6d. 
IN ZOOTOMY. (Vertebrata.) By Professor T. J. THE LIFE OF ANIMALS. 
PARKER, D.Sc., F.R.S. With Illustrations. Crown 8vo. THE MAMMALS. By ERNEST INGERSOLL. 
8s. 6a. Illustrated. Ex. cr. 8vo. 8s. 6d. net. 
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The number for last week (March 7) contained :——- 

Reviews :— 
Sir Charles Bunbury, by F. D.—Haileybury Natural 
History Lectures, by R. L.—Medical Inspection of School 
Children, by C. S. M.—Elementary Physics. 

Our Book Shelf :— 
Animal Artizans and other Studies of Birds and Beasts.— 
Rubber in the East, by L. C B.—Some Modern Con- 


ditions and Recent Developments in Iron and Steel | 


Production in America. 
Letters to the Editor :— 


The Positive Charge carried by the a Particle, by | 
FREDERICK Soppy.—The Rusting of Iron, by Dr. G. T. | 


Moopy.—The Valparaiso Earthquake, August 17, 1906, 


by R. D. OLDHAM.—Nomenclature of the Proteins, by | 


W. S. GILLEs.—Maximum Gravitational Attraction on a 
Solid, by W. E. MILLer; Prof. G. H. Bryan, F.R.S.— 
A New Chemical Test for Strength in Wheat Flour, by 
Dr. E. FRANKLAND ARMSTRONG.—A Remarkable Lunar 
Halo, February 24, by H. F. Hunv. 

A Practical Handbook of Burma. (///ustrated.) 

Prof. Marcel Bertrand. By M. M. ALLoRGr. 

H. C. Russell, C.M.G., F.R.S. By W. E. P. 

Dr. Allan Macfadyen. By R. T. H. 

Notes, Our Astronomical Column. 

Observations. (///ustrated.) 

ox Populi. (With Diagram.) By Dr. FRANcIS GALTON, 

F.R.S. 

The Work of the Optical Society. 

The Compressibility of Crystalline Rocks. By A.H. 

Cyanogenesis in Plants and the Constitution of 
Phaseolunatin. 

University and Educational Intelligence. 

Societies and Academies. Diary of Societies. 


Copies can be obtained through any bookseller, or post-free | 
London, W.C., on | 


from the Publishers, St. Martin’s Street, 


receipt of 64d. from residents in the British Isles, or of 7¢. from | 


residents abroad. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A 
Annual Subscription, 5s. Post Free to any Address. 
Dublin : EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London : SIMPKIN,MARSHALIL., HAMILTON, KENT & CO., Ltd. 


| (with discussion), by Prof. J. Epsreix.—‘ The T: 


| JOURNAL OF THE INSTITUTION OF 


ELECTRICAL ENGINEERS. 
Edited by G. C. LLovp, Secretary. 
Part 181. Price ss. 

Inaugural Address of the President, Dr. R. T. GLAZEBROOK, F.R.S.— 
‘Testing of Electric Machinery and of Materials for its Construction ” 
rack Circuit as installed 
on Steam Railways” (with discussion), by H. G. Brown.—Inaugural Ad- 
dresses of Chairmen of the Birmingham, Leeds, Manchester and Newcastle 
Local Sections.—‘‘ Some Phenomena of Commutation” (with discussion), 
by Prof. F. G. Bary, M.A., and W. S. H. CLEeGHORNE, B.Sc. (Glasgow 
Local Section).— ‘The Analysis of the Magnetic Leakage in Induction 
Motors,” by A. BAKER and J. ‘T. Irwin. 


Messrs. E. & F. N. SPON, Ltd., 57 Haymarket, London, S.W. 
An illustrated monthly record of 
Science, 1/- per part, 


M A 10/- a year, post free anywhere. 
PRINCIPAL CONTENTS MARCH ISSUE. 

Stone-built Towns in Bantu Folk-Tales, by A. Lang. —Thin Arrow 
Heads, by W. A. Sturge.—Ngeumba and Euahlayi, by E. S. Hartland.— 
The Flint Supplies of the Ancient Cornish, by S. 4 Warren.—'l he Cochin 
Tribes and Castes, by A. H. Keane.—A New Zealand Box. By T. Ed e 
Partington. (With Plate and Illustration.)—Notes on Rennell Island, 

C. M. Woodford. }—Notes on Rude Stone Monuments 


Glamorganshire, by A. L. 
Madagascar ; Malay. 


Lonpon : THE ANTHROPOLOGICAL INSTITUTE, 3 HANOVER SQUARE. 


THE MICROSCOPE 


AND HOW TO USE IT. 


A Handbook for Beginners, revised and enlarged, with Chapter on 
Marine Aquarium. By T. CHARTERS WHITE, MLR. C.S., L.D.S., 
F.R.M.S., late President of the Quekett Microsco; ical Club. I'iustrated 
with Photo-Micrographs by the Author, ont hapter on Staining of 
Bacteria by Maurice Amster, M.B., B.S. Lond. 35. net. 


ROBERT SUTTON, Publisher, 43 THE EXCHANGE, 


SOUTHWARK, LONDON, S.E. 


Lewis. —Reviews: Africa: Congo; India; 


BOOKES. 


PUBLISHERS’ REMAINDERS IN ALL BRANCHES OF 
LITERATURE, INCLUDING SCIENCE. 
H. J. Glaisher’s March Catalogue Now Ready. Post Free. 
BOOKS AT BARGAIN PRICES. 

H. J. GLAISHER, Remainder & Discount Bookseller, 

57 Wigmore Street, London, W. 


SCIENTIFIC 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR-. 
DENSKJOLD. 

HERMANN L. F. HELMHOLTZ. 


N.B.—The Portraits of Sir A. Geikie, 


SIR JOSEPH DALTON HOOKER. 
WILLFAM HARVEY. 
SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 
| SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
TAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
| JOHN COUCH ADAMS. 
| JAMES JOSEPH SYLVESTER. 


Lord Lister, Prof. 


DMITRI IVANOWITSH 
DELEEFF. 
LOUIS PASTEUR. 


MEN 


SIR ARCHIBALD GEIKIE. 
LORD LISTER. 
STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB. 
SIR WILLIAM HUGGINS. 
LORD RAYLEIGH. 
EDUARD SUESS. 


Cannizzaro, Prof. 


von K6llik 


Prof. S. Newcomb, Sir W. Huggins, Lord Rayleigh and Prof. Suess belong to a New Series 


and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; or the Series 
of 35 Portraits in a Handsoma Portfolio for £9, carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
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THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “‘GerykK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 
£4:5: 0. 


LONDON : 
Offices & Showrooms, 
6I & 63 Queen Victoria 
Street, E.C. 


-PASTORELLI & RAPKIN, Ltd., 


46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MANUFACTURERS of all kinds of Meteorological Instruments. 
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STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired). 
Fortin’s Barometers — Maximum Thermometers — Minimum 
Thermometers — Hygrometers — Earth Thermometers — Sun- 
shine Recorders—Rain Gauges--Self-registering Rain Gauges— 
Self-recording Rain ‘Gauges, Barometers, Thermometers— 
Anemometers; &c., &c., &c. 
©* Illustrated Price List Post Free. 
ESTBD. 1750. CONTRACTORS TO H.M. GOVT. 
Telephone : 1981 Holborn. Telegrams: Rapkin, London. 


CHARLES GRIFFIN & CO., Ltd., 


Publishers. 


PHOTOGRAPHY: ITS HISTORY, PRO- 


CESSES, APPARATUS, AND MATERIALS. A Practical 

Manual. By A. BROTHERS, F.R.A.S. Second Edition. Cloth. 

Illustrated with many fu'l-page plates by the actual processes. 215. 
“*A worthy addition to any library.”—Aritish Photography. 


BIRD-LIFE: OPEN AIR STUDIES IN. 


By CHARLES DIXON. Beautifully Illustrated, with Frontispiece 
in colours, and numerous Specially Drawn Plates by CHARLES 
Wuvmper. 7s. 6d. 
“Enriched with excellent illustrations. . . . A welcome addition to all 
ies." — Westminster Review. 


GEOLOGY: OPEN AIR STUDIES IN. 


By GRENVILLE A, J. COLE, F.G.S., M.R.I.A. With t2 Full- 
page Illustrations from Photographs. 8s. 6d. 
“A charming book, beautifully illustrated."--As¢heneum. 


BOTANY: OPEN AIR STUDIES IN. 


1 R. LLOYD PRAEGER, B.A., M.R.I.A. In Handsome Cloth. 
ith Drawings from Nature by RosaAMOND PRAEGER ard Photo- 
graphs by R. Wetcu. 7s. 6d., or Gilt for Presentation, 8s. 6d. 
= eS yee most accurate, as well as the most interesting, books of the 


THE FLOWERING PLANT. 


As Illustrating the First Principles of Botany. By J. R. AINSWORTH 
DAVIS, M.A., F.Z.S. Third Edition, Revised. 3s. 6d. 

“It would be hard to find at xt-b ok which would better guide the 
nt.”—Journal of Botany. 


HOW PLANTS LIVE AND WORK. 


By ELEANOR HUGHES GIBB. Fully Illustrated. 2s. 6d. 


* Simple, yet scientifically accurate.”— Science. 


THE EARTH’S ATMOSPHERE: 


RESEARCHES ON THE PAST AND PRESENT HISTORY 
OF. sd Dr. THOMAS LAMB PHIPSON, In Crown 8vo. Cloth. 


** Should prove of interest." —Natwre. 


LONDON C. GRIFFIN & CO., LTD., EXETER ST., STRAND. 


Scientific Apparatus of the 
best construction. 


MADE IN OUR OWN WORKSHOPS, 


Every facility for 
making apparatus in 
accordance with 
original specifications. 
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Full 
Particulars 
on 
application. 


ADAM HI 


INTERFEROMETER. 


GER, Ltd., 75a Camden Road, London, N.W. 


AWARDED GOLD MEDAL St. LOUIS EXHIBITION. 1904. 
Telegraphic Address :—‘ Sphericity, London,’’ 


ILLUSTRATED LIST (“A”) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS GRATIS ON APPLICATION. 


wu 
CAN ALSO BE 
SUPPLIED 
ARRANGED AS 


FABRY & PEROT 


INTERFEROMETER. 


Telephone: No, 1687 North. 


BAILLIERE, TINDALL & COX'S 


LATEST PUBLICATIONS. 


Third Edition. Pp. xii + 480, with 81 Coloured and 2g plain 
illustrations. Price 12s. 6d. net. 


APPLIED BACTERIOLOGY. 


A Handbook for Students of Hygiene and Analysts. 


By C. G. MOOR, M.A. Cantab, F.I.C., late Public Analyst for 
Exeter, &c., with the co-operation of RICHARD T. HEWLETT, 
=. M.R.C.P., D.P.H., Professor of Bacteriology, King's College, 


c. 
“Clearly written and very well arranged.”"—Manchester Chronicle. 


Pp. xii + 209, with 41 Illustrations. Price 7s. 6d. net. 
PRACTICAL 


AGRICULTURAL CHEMISTRY. 


A Manual for Agricultural Students and Analysts. 

By F. D. 8. ROBERTSON, F.C.S., Member of the Society of 

Public Analysts, Lecturer on Chemistry, Western Medical School, 
Glasgow, &c. 

Eighth Edition. With 9 Coloured Plates, representing 64 Chemical 
Reactions, and 66 other illustrations. Price 15s, net. 


MANUAL OF CHEMISTRY. 


A Guide to Lectures and Laboratory Work for Beginners 
in Chemistry. 

By W. SIMON, M.D., Ph.D., Emeritus Professor of Chemistry and 
Analytical Chemistry, Baltimore. 


Pp. xii + 180, with 78 Illustrations. Price 3/- net. 


ELEMENTARY MICROSCOPY. 
By F. SHILLINGTON SCalze Fellow of the Royal Microscopical 
iety. 
“‘A more practical handbook on the microscope does not exist.” 
—Pharmaceutical Journal. 


| 
| 


8 HENRIETTA STREET, COVENT GARDEN, LONDON. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


Jas. J. 


Wholesale Maker 
of 


an 
other Scientific 
Instruments. 


WILSON’S 
PATENT 
RADIO- 
INTECRATOR. 


Designed by 


Tr. 
Witson, F.R.S., 
to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. d. HICKS. 


SWNOSTIM 


CAMPBELL STOKES’ 
SUNSHINE 
RECORDER, 

with Curtis’s Im- @ 
proved Adjustment 
for Latitude. 
The Standard Patrern as 
supplied to the Meteoro- 
logical Office. 


Catalogues (state which required), Estimates and all infermation free by 
return post. 


8,9 &10, HATTON GARDEN, LONDON. 
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| BOTANY. 


MACMILLAN & BOOKS 


A TEXT-BOOK OF BOTANY. By 
Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. 
SCHENCK, Dr. A. F. W. SCHIMPER. Translated from 
the German by H. C. PORTER, Ph.D. Revised with the 
Fifth German Edition by W. H. LANG, M.B., D.Sc., 
Senior Assistant in Botany, University of Glasgow. With 
686 Illustrations, in part coloured. Medium 8vo. 18s. net. 


BOTANY FOR BEGINNERS. By 
ERNEST EVANS. 4th Impression. Globe 8vo. 2s. 6d. 
PRACTICAL BOTANY for. BE- 
GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and 
D. T. gene: -VAUGHAN, M. A. Second Edition. 

LESSONS in ELEMENTARY 
BOTANY. By DANIEL R.S. With 
numerous Illustrations. Fcap. 

FIRST BOOK of INDIAN ‘BOTANY. 
By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 

BOTANY. An Elementary Text for 
Schools. By L. H. BAILEY. With numerous IIlustra- 


tions. Extra Crown 8vo. 6s. 
By Sir J. D. Hooker, 
Pott 8vo. Is. 


F.R.S. With Illustrations. 


{The STUDENT’S FLORA of the 


BRITISH ISLANDS. By be D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 


|STRUCTURAL BOTANY: or Organ- 


To which is added 
Phytography, and a 
By ASA GRAY. 8vo. 


PHYSICAL BOTANY. By G. L. 


GOODALE. I. Outlines of the History of Phcenogamous 
Plants. II. Vegetable Physiology. 8vo. 10s. 6d. 

BOTANICAL TABLES. By A. B. 
BUCKLEY. Feap. 8vo. Is. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S. 


THE TEACHING BOTANIST.. A 
Manual of Information upon Botanical Teaching, with an 
outline for a —" course. By WILLIAM F. GANONG. 
Crown 8vo. 


A UNIVERSITY TEXT-BOOK OF 
BOTANY. By Prof. DOUGLAS HOUGHTON CAMP.- 
BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 

LABORATORY PRACTICE FOR 


BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Feap. 8vo. 45. 6d. net. 


The BOOK of the ROSE. By the late 


Rev. A. FOSTER- — Illustrated. Third 
Edition. Crown 8vo. 


CYCLOPAEDIA “OF HORTICUL- 
TURE. By Prof. L. H. BAILEY, assisted by WILHELM 
MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo. Vol. I., A.-D. Vol. II., E.-M., 
Vol. III., N.-Q., Vol. IV., R.-Z. 2Is. net each. 


THE STRUCTURE AND 
VELOPMENT OF MOSSES AND FERNS (ARCHE.- 
GONIAT), 
CAMPBELL, Ph.D. Second Edition. 
18s. 6d. net. 


ography ox the Basis of Morphol 
The Principles of Taxonomy an 
Glossary of Botanical Terms. 


Illustrated. 8vo. 


MACMILLAN AND 


Py Prof. DOUGLAS HOUGHTON | 


FOR STUDENTS OF BOTANY, 


LECTURES ON THE EVOLUTION 
OF PLANTS. By Professor DOUGLAS HOUGHTON 
CAMPBELL, Ph.D. Crown 8vo. 4s. 6d. net. 

EXPERIMENTS WITH PLANTS, 
By Prof. W. J. V. OSTERHOUT, Ph.D. Crown 8yo, 

5s. net. 

THE NEW EARTH. A Recital of the 


Triumphs of Modern Agriculture in America. By W. S. HAR. 
WOOD. With many Illustrations. Crown 8vo. 75. 6d. net, 


NEW CREATIONS in PLANT LIFE, 


An Authoritative Account of the Life and Work of Luther 
Burbank. By W. S. HARWOOD. Illustrated. Crown 
8vo. 7s. 6d. net. 
TIMBER and some of its DISEASES, 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S, 
ith Illustrations. Crown 8vo. 6s. [Mature Series. 


DISEASE IN PLANTS. By 


H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 64, 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By — NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 

TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timbe 
Inspector to the Admiralty. Second Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 64. 

GETTING ACQUAINTED WITH 
THE TREES. By J. H. McFARLAND. Illustrated. 
8vo. 75. 6d. net. 

THE NATURE AND WORK OF 
PLANTS. An Introduction to the Study of Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 8vo. 4s. 6d. 


NOTES ON THE LIFE-HISTORY 
OF BRITISH FLOWERING song By LORD 
AVEBURY. Illustrated. 8vo. 155. 

FLOWERS, FRUITS, “LEAVES, 
By LORD AVEBURY. Ww: th numerous Illustrations. 
8th Thousand. Crown 8vo. 4s. 6d. [Nature Series. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With 1umerous IIlustra- 
Nature Series. 
FLOWE RS AND FERNS in their 
HAUNTS. By MABEL OSGOOD WRIGHT. Illus. 
trated. Extra Crown 8vo. tos. 6d. net. 


VEGETABLE CULTURE. A Primer 
for Amateurs, Cottagers, and Allotment Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. Wricut. 
With Thirty-eight Illustrations. Pott 8vo. Is. 

A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 1. 


GARDEN FLOWERS and PLANTS. 
A Primer for Amateurs. By J. WRIGHT, F.R.HS. 
With Fifty Illustrations, Pott 8vo. 1s. 

GREENHOUSE AND WINDOW 
PLANTS. By CHARLES COLLINS. Edited by J. 
WricHT, F.R.H.S. With Thirty-eight Illustrations 
Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN. 

A Primer for Amateurs and Young Gardeners. By HER- 

| BERT H. COUSINS, M.A. With an Introduction by 
J. WRIGHT, F.R.H.S. Pott 8vo. Is. 


co., LTD., LONDON 
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FLATTERS & GARNETT, 


48 DEANSGATE, MANCHESTER, 


MAKERS OF 
Microscopical Slides. 


Lantern Slides, from stock or to — 
order. or 
Storage Cabinets for Slides. | Catalogues. 


Nature Study Appliances. 


NEW SERIES OF SLIDES AND SPECIMENS OF 
BRITISH FOREST TREES. 


Laboratories : 16-20 Church Road, Longsight, Manchester. 


| 


| 
| 
| 
| 
| 
| 
| 
| 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 

SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and sow pd of Chem and A tus, refer- 
ences are permitted to distingui patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, Fresseves & Mounted by First-class 
to 
All Books and Publieations on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doots from Charing Cross.) 
Oe CATALOGUE (102 pp.) POST FREE. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


vox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospbzrium. 
oem somes! Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 


Stock of over 10,000 Specimensof Weapons, Impl ts, Or 

Dress, Idols, Musical nstruments, &c., &c., used by all ‘the Races of 

Mankind, for sale at very low prices. Ail objects guaranteed genuine. 

Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 

— from 25s. ; also mounted Horns.—Catalogue of ey 
pecimens illustrated with Bromide Photographs, 4¢. monthly, 3s. 6d. 

yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryopbyllia, Alcy- 
onium ; *Hormiphora (preserved); Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; 

us, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pediceilina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (pr served), Scyllium, Raia, &c., &c. 
For prices te more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


PHC@NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C. EstTasLisHep 1782. 


FIRE. 
WOREMEN’S COMPENSATION. 
BURGLARY. 
PERSONAL ACCIDENT. 
FIDELITY GUARANTEE. 


BIRKBECK BANK 


EsTaBLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
9} PER CENT. INTEREST 


allowed on Deposit Accounts. 


PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and 1d Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


Collections and Single Specimens of 


MINERALS, NATURAL CRYSTALS, 
PRECIOUS STONES, ROCKS & FOSSILS. 


Cabinets, Geologists’ Hammers, Card Trays, Glass Capped 
Boxes, Wood and Glass Models of Crystals and Precious 
Stones, Sections of Rocks, and other Apparatus. 


NEW CATALOGUES POST FREE, 


THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


‘MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor, 


SUBSCRIPTIONS TO ‘“‘ NATURE. 


The telegraphic address of NATURE PHusIS,” 


NATURE should be addressed to the Publishers; Editorial 
LONDON. 
| CHARGES FOR ADVERTISEMENTS. 
& 
*Three Linesin Column. . 


| 


& £5. d. | 
Yearly 8 Yearly 6 | 
Half-yearly - om 6 Half-yearly 6 
Quarterly - 076 Quarterly -e8e 


| One Sixteenth Page, or Eighth Col. 4 ° 


6 Quarter Page, or Half 
Per Line after . 9 aColumn £282 
Quarter Halfa Page, ora Sis 35 0 


One Eighth Page, or 
Col . 018 6 Whole Page. 


ump 


© The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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GAIFFE IMPROVED 
WIMSHURST MACHINE. 


A Standard Instrument for.-Laboratory and 
Research Work. Gives absolutely uniform con- 
tinuous current for X-Rays, High Frequency, 
Wave Current, &c. No enclosure (works in open 
air), no spindle, no sectors. Plates are readily 
detachable. 


Descriptive Pamphlet gratis on application from the 
Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY 
ASSOCIATION, 


228 GRAY’S INN ROAD, LONDON, W.C., 
where the apparatus may be seen working. | 


SALE—cnique oprortunrry. 


8,000 LANTERN SLIDES. COLOURED, 1/- EACH 


Best Photographic Slides comprising all subjects. 
CHROMATROPES. DISSOLVING SETS. MECHANICAL SLIDES. 
At one-third Original Price. 


OPTICAL LANTERNS. RUSSIAN IRON & MAHOGANY BODIES. 


Six Doz. Lantern Objectives :—Various foci. 
Jets, Condensers, Slide Carriers, Oil Lamps, Limes, Gas Cylinders, Fittings of all kinds. 
At one-third less than usual price. 
SPECIAL SALE PRICE LIST POST FREE AND GRATIS ON REQUEST TO: 
313 High Holborn, London, W.C. 
W. WATSON & SONS 16 Forrest Road, Edinburgh ; . 


ESTABLISHED 1837. 2 Easy Row, Birrmingham. 


The “NEW RAPID” MERGURY INTERRUPTER. 


A break comprising all the latest improvements with a simple and reliable method 
of raising and lowering the mercury. 
Fitted with first-class motor of any voltage up to 250. Requires only 2 lbs. of 
mercury, and is simplicity itself for cleaning. 
Price - - £5:5:0 


The GALDWELL” ELECTROLYTIC INTERRUPTER. 


Will work on direct or alternating circuits from 50—250 volts without interposing 
any resistance. 

Current adjusted by rack and pinion’ movement, giving perfect regulation with any 
tube. No expensive platinum parts to replace. 


Price - - £3:10:0 
A. C. COSSOR, 54 Farringdon Road, London, E.C. 


Gold and Silver Medals awarded at St. Louis Exhibition. Telephone : 10547 Central. 


THEE STIGMATIC LENS. 


SERIES Il. F/6. 
BRITISH DESIGN AND 
Is the best All-round Lens for either Professional or Amateur use. 
Each lens will give perfect definition with /u// aperture to the extreme corners of the plate 
4} it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
DALLMEYER’S Bi ness all over the: plate, and thus becoming a wide-angle lens of the highest excellence. Either 
eer PATENT/CR | combination may be used separately, giving foci of about 14 and 2 times the length of that of 
Sriematte | the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 
EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J, H. DALLMEYER, Ltd. DENZIL ROAD, NEASDEN, LONDON, N.W. 


Show Rooms :—25 NEWMAN STREET, W. 
=o é MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


Printed by RicHarp Cay anp Sons, LimiteEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
AnpD Co., LimiTED, at St. Martin’s Street, London, W.C., and THE MacmMILLan Company, 66 Fifth Avenue, New York.—Tuurspay, March 14, 1907- 
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WEEKLY ILLUSTRATED JOURNAL 


GENERAL LIBRARY, 
UNIV. OF mich. 


OF SCIENCE 


**To the solid ground 


Of Nature trusts the mind which builds for aye.” 


THURSDAY, MARCH 


1951, VOL. 75] 


—- WORDSWORTH. 
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Registered as a ot tp Post 
NEW 
PATTERN 
FOR 
ELECTRIC 
LIGHT. 


OPTICAL LANTERN. 


The above Lantern has a clear base board and is fitted with 
5-in Condensers. 


NEWTON & CO., 3 FLEET ST., LONDON. 


{All Rights are Reserved. 


| REYNOLDS & BRANSON, Ltd., 


MANUFACTURERS of CHEMICAL and PHYSICAL APPARATUS, 
GOODMAN'S PATENT PLANIMETER. 


Sheueieiia (Goodman’s), for measuring areas, with instructions, giving 
a direct reading, and surtable for all Technical schools and workshop 
purposes, in leather case * . - £0 15 O 


GOODMAN'S PATENT AVERAGING INSTRUMENT. 


Averaging Instrument (Goodman’s), for Indicator 


Descriptive Circular post free on ‘application. 
14 COMMERCIAL STREET, LEEDS. 


“BOYS” 
CALORIMETER 


devised by 


Prof. C. V. BOYS, F.R.S., 


for determining the calorific value of gas. 


PARTICULARS AND PRICES ON APPLICATION. 


DELIVERY FROM STOCK. 
SOLE MAKERS— 


John J. Griffin & Sons, Ltd., 


Makers of Scientific Apparatus, 
KINGSWAY, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


ELECTRICAL 
SELF-RECORDING 
RAIN-GAUGE. 


Illustrated Price List and full particulars post free on 
application to 


NEGRETTI & ZAMBRA. 

38 HOLBORN VIADUCT. 

45 CORNHILL, and 122 REGENT STREET, 
LONDON. 


Branches: 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


LECTURES AFTER EASTER, 1907. 


Tuesdays 

Professor G. H. Bryan, M.A., Sc.D., F.R.S. Two Lectures on ‘* Wings 
and Aeroplanes.” On Tuesdays, April 9, 16, at Three o'clock. ; 

Professor WILLIAM Sririinc, M.D., LL.D., D.Sc., Fullerian Professor 
of Physiology, R.I. Three Lectures on ‘Stimulation, Luminous and 
Chemical.” On Tuesdays, April 23, 30; May 7, at Thre: o'clock. 

D. S. MacCo ut, Esq. Two Lectures on “ Alfred Stevens (the English 
Sculptor and Painter).”" On Tuesdays, May 14, 21, at Three o'clock. 

Professor Georce H. F. M.A., M.D., Sc.D., F.R.S. 
Lectures on ‘* Malaria, Sleeping Sickness, Tick Fever, and Allied 
Diseases.” On Tuesdays, May 28, June 4, at Three o'clock. 


Thursdays. 


Professor Henry A. Miers, M.A., D.Sc., F.R.S. Two Lectures on 
‘*The Birth and Affinities of Crystals.” On Thursdays, April 11, 18, at 
Three o'clock. 

A. W. VerRALL, Esq., Litt.D. Two Lectures on (1) ‘‘ Euripides and 
his Age”; (2) ‘‘ The Bacchants of Euripides.” On Thursdays, April 25, 
May 2, at ‘Three o'clock. 

i. F. Newa tu, Esq., M.A., F.R.S., Pres.R.A.S. Two Lectures on 
‘* Spectroscopic Phenomena in Stars: (1) Chemistry; (2) Motion.” On 
Thursdays, May 9g, 16, at Three o'clock. 

Professor Sir Dewar, M.A., LL.D., DSc., F.R.S., Fullerian 
Professor of Chemistry, R.I. Three Lectures on “‘ Chemical Progress — 
Work of Mendeléeff and Moissan." On Thursdays, May 23, 30, June 6, 
at Three o'clock. 

Saturdays. 


Professor Sitvanus P. Tuompson, B.A., D.Sc., F.R.S. Three Lectures 
on ‘‘Studies in Magnetism.” (The Tyndall Lectures.) On Saturdays, 
April 13, 20, 27, at Three o'clock. 

Professor W. C. McInrosu, M.D., LL.D., F.R.S. Two Lectures on 
‘Scientific Work in the Sea-Fisheries.” On Saturdays, May 4, 11, at 
Three o'clock. 

Artuur Bourcuier, Esq., M.A. Two Lectures on ‘‘The Limits of 
the Dramatic Art.”” On Saturdays, May 18, 25, at Three o'clock. 

Sir Wittiam H. Wuirs, K.C.B., LL.D., D.Se., F.R.S. Two Lec- 
tures on ‘* The Contest between Guns and Armour.” On Saturdays, June 
1. 8, at Three o'clock. 


Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Subscription to a single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 

The Fripay Eveninc Mget1ncs will be resumed on April 12, at 9 p.m., 
when Professor A. H. Cuurcu will give a Discourse on ‘‘ Conservation of 
Historic Buildings and Frescoes (with Experimental Illustrations).” 
Succeeding Discourses will probably be given by Professor C. E. 
SHERRINGTON, JAMES SwINBURNE, Esq., Sir James 
Signor ComE. Giacomo Bownl, Professor G. CHrysTAt (assisted by E. W. 
WEDDERBURN, Esq.), Professor F. A. FLeminc, A. H. Savace Lanpor, 
Esq., Professor Sir James Dewar, and other gentlemen. To these 
Meetings Members and their Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Read- 
ing Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


THE SIR JOHN CASS TECHNICAL INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


The following special courses of instruction will be given during the 
Summer Term, 1907 :— 

Physical Chemistry. 
By G. SENTER, B.Sc., Ph.D. 

A course of twelve lectures and demonstrations arranged for those 
engaged in chemical and electrieal industries, who desire to become 
acquainted with the recent advances in this branch of science. ‘The course 
is also adapted to the requirements of candidates for the final B.Sc. examin- 
ation of London University. Monday evenings, 7 to 9 p.m., commencing 
Monday, April 8. 

The Methods of Differential and Integral Calculus, and 
their application to Chemical and Physical Probiems. 
By R. S. WILLOWS, M.A., D.Sc. 

A course of twelve lectures arranged for students of Physical Chemistry, 
and for those engaged in Chemical Industries, whose mathematical know- 
ledge is insufficient to enable them to follow the newer books and papers on 
—— chemistry and its technical applications. 

he standard of mathematics required on joining the class will not go 
beyond an elementary knowledge of Algebra. Friday evenings, 7 to 8 p.m., 
commencing Friday, April 12. 
Detailed Syllabus of the courses may be had upon application. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


NORTHERN POLYTECHNIC INSTITUTE 


HOLLOWAY, LONDON, N. 

Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R.), 
Holloway Rd. Stn.(B. & P. Tube), & Highbury Stn. (G.N. Tube). 
LONDON UNIVERSITY SCIENCE AND ENGINEERIN(; 
DEGREES. 

Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours student. 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Prineipal 


THE ROYAL DENTAL HOSPITAL OF 
LONDON AND LONDON SCHOOL OF 
DENTAL SURGERY, 
LEICESTER SQUARE, LONDON, W.C. 


The SUMMER SESSION, 1907, will commence on Monday, Apri! 1: 

The Royal Dental Hospital! was founded in 1858 at Soho Square, and in 
March, 1874, was removed to Leicester Square. The increased demands 
made on it by the public and the rapid growth of the Medical School 
necessitated the erection of an entirely new building. The new Hospital 
was opened in March, 1go1, and is complete in every detail with modern 
appliances, and the School portion of the building thoroughly equipped for 
teaching purposes. The clinic of the Hospital is unrivalled. In 1906 
99,760 operations were performed. 

The following SCHOLARSHIPS and PRIZES are open for com- 
etition :-- 
” The ENTRANCE SCHOLARSHIP, of the value of £20, awarded in 
October. 

The SAUNDERS SCHOLARSHIP, of the value of £20. 

The STORER-BENNETT RESEARCH SCHOLARSHIP, of the 
value of £50. 

The ALFRED WOODHOUSE SCHOLARSHIP, of £30. 

The ROBERT WOODHOUSE PRIZE, of the value of £10. 


INSTRUCTION IN MECHANICAL DENTISTRY. 


The instruction in Mechanical Dentistry as required for the Dental 
Curriculum can be obtained at this Hospital. “ 
Further particulars concerning Fees, Scholarships, &c., can be obtained 


on application to THE DEAN 


GUY’S HOSPITAL MEDICAL SCHOOL. 


(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

The Governors have opened AN ADDITIONAL 50 BEDS on the Medical 
side of the Hospital. 

The numerous Hospital Appointments in both special and general 
departments are open to Students without charge, and the holders of 
Resident Appointments are provided with board and lodging. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

- Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the College, &c., 
apply personally, or by letter to the Dean, Guy's Hospital, London 
Bridge, S.E. 


CHARING CROSS HOSPITAL 
MEDICAL COLLEGE 
(UNIVERSITY OF LONDON). 


SUMMER SESSION begins Tuesday, April 16. 

The College is complete in all Departments. 

SPECIAL TEACHERS for all Preliminary and Intermediate Subjects. 

EIGHT ENTRANCE SCHOLARSHIPS are awarded annually of 
the aggregate value of £575. 

Lg dita Hospital and Teaching APPOINTMENTS are made 
yearly. 

For Prospectus and details of fees apply to the Dean, Dr. CurisTorHer 
Appison, Charing Cross Hospital Medical School, London, W.C. 


For Sale.—‘‘ Nature,’ Vols. 1 to 62, bound, 
Vols. 63 to 68, unbound. Offers invited.—Bgresrorp, Fenagh House 
Bagnalstown. 
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‘BRITISH MUSEUM. 


The READING ROOM will be CLOSED for renovation from 
MONDAY, APRIL ts, until further notice. 
It is anticipated that the work of renovation will be finished by 
October 31. 
British Museum, 
larch 15, 1907. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 


ASSISTANT EXAMINERS in the PATENT OFFICE (20-25), 
Apri! 4- 

The date specified is the latest at which applications can be : eceived. 
They must be made on forms to be obtained, with particulars, from ‘he 
Secee tary, Civil Service ommission, Burlington Gardens, London, W. 


PATENT OFFICE EXAMINATION for 
ASSISTANT EXAMINERS.—A special course of eight lectures 
on  RECHANISE for the forthcoming examination will be given by 
Mr. D. Ropinson, A.R.C.S., at Birkbeck College, on Saturdays 
al 2 p.m., commencing March 16 —For futher information apply to 
PeinciPAL, Birkbeck College, Breams Buildings, \ hancery Lane, E.C. 


TUITION BY CORRESPONDENCE 


by an especial unique method for all Examinations in BIOLOGY 
BOTANY, CHEMISTRY, GEOLOGY, HUMAN PHYSIOLOGY, 
HYGIENE, MATERIA MEDICA, PSYCHOLOGY and ZOOLOGY. 


Writing reduced toa minimum. Work directed. Test Papers corrected 


and returned. 
Address Mr. FREDERICK DAVIS, 
ImpeRIAL COLLEGE, 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.c. 


COUNTY OF LONDON. 


The London County Council invites applications for appointments as 
ASSISTANT MISTRESSES specially qualified in science in the Mans- 
ford Street Higher Elementary Senior Mixed School, Bethnal Green, N.E., 
and inthe Mina Road Higher Elementary Girls’ School, Walworth, S.E. 

The salary will be in accordance with the London County Council ‘scale, 
particulars of which are set out upon the form of application. 

Applications should be made on Form 40 H.G., to be obtained from the 
Clerk of the Council, Education Offices, Victoria Embankment, W.C., to 
whom they must be returned not later than to a.m. on March’ 25, 1907, 
accompanied by copies of three testimonials of recent date. 

Candidates applying through the post for the Form of Application should 
enclose a stamped and addressed envelope. 

Full particulars of appointments in the Council’s service are published in 
the London County Council Gazette, which can be obtained from the 
Council's publishers, Messrs. P. S. King and Son, 2 and 4 Great Smith St., 
Westminster, S.W., price, including postage, x}d. an issue, or, for the year, 
a prepaid subscription of 6s. 6d. 

L. GOMME, 


G. 
Clerk of the London County Council. 


E. MAUNDE THOMPSON, 
Director and Principal Librarian 


Education Offices, 
Victoria Embankment, w.c. 
March 15, 1907. 


UNIVERSITY OF DURHAM COLLEGE 
OF MEDICINE, 
NEWCASTLE-UPON-TYNE. 


Applications are invited from men with laboratory experience for the 
position of HEAD LABORATORY ATTENDANT in the Bacterio- 
logical Department. 

A suitable wage will be paid to an experienced man. 

Applications in Candidate’s own handwriting, stating age and experience, 
accompanied by testimonials (one of which should be from the Head of 
the Laboratory in which the applicant is now engaged), may be addressed 
pt ae SECRETARY, at the College, from whom further particulars may be 
obtained. 

Newcastle-upon-Tyne, 

March 8, 1907. 


THE NATIONAL PHYSICAL 


LABORATORY. 


There is a vacancy for a RESEARCH ASSISTANT in the Metallur- 
gical Department. The duties will be mainly connected with the work of 
the Alloys Research Committee of the Institution of Mechanical Engi- 
neers. A knowledge of the Metallurgy and Chemistry of Copper is neces- 
sary, and foundry experience is desirable. Salary, £125 to £150 per 
annum. Apply, stating age and qualifications, with two copies of testi- 


monials, to 
THE DIRECTOR, 
The National Physical Laboratory, 
Teddington. 


Young Man, with two years’ experience, 
wishes to obtain a post in a museum.—D,. J. Taytor, North Street, 


NEON VACUUM TUBE, AS SEEN WITH THE 


BINOCULAR SPECTROSCOPE, 


The use of 4oth eyes in spectroscopy enables observations to be made with 
greater comfort and success, especially with faint spectra. The whole 
spectrum is seen at once, the bright lines standing out in apparert relief. 

3m Sir William Huggins says: “/ am very pleased with your spectro- 
scopic opera-glass. It does ali that you say of it. The whole visible 
spectrum of a vacuum-tube, or of an induc tion-spark, is seen at once, 
brilliantly, and with great distinc tone SS. 

gm@- The Count de Gramont says: “ Ces réseaux peuvent étre adaptés a 
n'importe que lle jumelle de campagne, a grande ouverture de préférence. 
Ce modeéle, si portatif, si luminenx, et si dispersif, serait, a mon avis, un 
spectroscope susceptible de rendre de grands services en météorologie, notam- 
ment pour étude des spectres de laurore polaire, del éclair, de la "lumiere 
sodiac ale, &¢ 

FOR PRICE LIST OR FURTHER DETAILS APPLY TO 
Dr. W. MARSHALL WATTS, 


“SHIRLEY,” VENNER ROAD, SYDENHAM, S8.E. 


a See highly favourable review, Nature, February 28, page 413- 


THE COLLEGE SET. 
CoNnTENTS— 
(All our best 

Electrum) 
4-inch Bow Pen- 
cil Compass, with 
knee joints and 
nut and bolt 
needle point, ink 
point and lengtb- 
ening bar ; 5-inch 

Improved Pat- 

tern Hair Divi- 

der ; Ink, Pencil, 

and Divider 

Spring Bows; 

2 Drawing Pens: 

i Pricker ; ‘Box 

Compass eads 

Price complete, 42/- In Mahogany with Tray. or & a Needles. 


Leather covered Pocket Case. 


D i: ad 
Ww. H. HARLING, — 
47 PAVEMENT, LONDON, : AND AT GROSVENOR WoRKS, HACKNEY. 
Established 1851. i, Illustrated Catalogue (covering all kinds) Gratis. 


BROW NIN G’S 


PLATYSCOPIC LENS. 


WITH LARGER ANGLES, INCREASED FIELD, AND 
IMPROVED DEFINITION. 


Engraved Real Size. 


AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry a small Platy —_ Pocket Lens (which every 
observer of Nature ought to do)." RANT ALLEN, in Knowledge. 
i-_ ‘I have long carried one of these instruments and found it 
invaluable.”—Joun T. Carrincton, Editor of Science Gossip. 
The Platyscopic Lens is invaluable to botanists, mineralogists, 
or entomologists, as it focuses about three times as far from the 
object as the Coddington Lens, and has a field unequalled for 
flatness, allowing opaque objects to be examined easily. 
It is made in four degrees of power, ga respectively 
10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 


Mounted in Tortoiseshell, magnifying 10, 15, or 30 a. 
In Nickelised German Silver, either power 


Combinations of any two powers, in Ti ortoiseshell ow 22.6 
Ditto Ditto in Nickelised German Silver... 82 6 


ILLUSTRATED DESCRIPTION SENT FREE. 


JOHN BROWNING, ont, 78 STRAND, LONDON. 


Midburst, Sussex, 


ESTABLISHED 1765 
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*“EUCLIDI’S OPERA”: GREGORY 1703: in parallel Latin 


‘Wanted, offers for ‘‘ Nature,” April 28, 1903, Sead vin of 


he 


cc . NATURE [Marcu 21, 1907 


TO SCIENCE AND MATHEMATICAL | |] THE “TECHNICAL” SERIES of PHYSICAL APPARATUS. 


other well qualified Masters seeking posts in Public and other Schools Specially designed and made to stand hard work in 
should apply at once giving full details as to qualifications, &c., to h > d d t It hil 
Messrs. GrirFitus, Power & Smiru, Tutorial Agents (Estd. school laboratories, and produce accurate results, while 
1833), 34 Bedford Street, Strand, Lond.n. Immediate notice of all || the cost is little greater than the ordinary’ catalogue 
the best vacancies will be sent. articles, which are of practically no service. 


Several new pieces of Apparatus for 


and Greek (contracted script): 686 pp. folio : 20s.—Wattace, Cock- 
burn High School, Leeds. 


have just been added to the Series. 


* to date.—Cuapwick, Biological Station, Port Erin: 

NATURE says:—‘‘The forms of apparatus: have been 

earefully selected so that accurate results may be ob- 

tained by experiments with them.” (Dec. 28, 1905, page 207.) 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher | | &- GALLENKAMP & CO., Ltd., 


Local, thorough acquaintance with Modern Languages). Research, 19-21 SUN ST., FINSBURY, LONDON, E.C 


Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 
SMEDLEY’S MODELS OF FOSSIL 
SEEDS AND CONES Latest Productions. Male Neuropteris, METALS 
Bennettites, Lagenostoma (Crossotheca), also Fern Pinnules, Torreya, 
Zamia. Sections of Flowers, Germination of Seeds, &c. Send for 
List.—Mr. H. E. H. Smeptey, F.L.S., F.G.S., ‘‘ Saltram,” Shirley MINERALS 
Road, Southampton. 


For Laboratory, Scientific, and all other 


purposes. 
lendid 
NOTICE. SILICON CARBIDE, iridescent crystats, 1/-02.; 10/6 Ib. 
A ts of Births, i D 
inserted in the advertiocment panes of ot CALCIUM METAL, 1/- oz.; 12/- Ib. 
3s. Od. for two lines of eighteen words. Each Price List on Application. 


line of As. All orders | — 

shou accompanie y remittance to cover cost. 

OFFICE OF ‘*NATURE,” | HARRINGTON BROS., LTD., 
ST. MARTIN’S STREET LONDON W.c. Chemical Manufacturers and Dealers, 

| 4 OLIVER’S YARD, CITY ROAD, LONDON, E.C. 


BIRMINGHAM UNIVERSITY. 


FACULTY OF MEDICINE. 


ASSOCIATED WITH THE GENERAL AND QUEEN’S HOSPITALS 
FOR CLINICAL TEACHING. 


SCHOOL OF DENTISTRY. 


IN CONJUNCTION WITH THE BIRMINGHAM DENTAL HOSPITAL. 


The SUMMER SESSION opens or April 15th, 1907. 


The University grants Degrees in Medicine, Surgery, Public Health, and a 
Dipioma in Public Health; also Degrees and a Diploma in Dental Surgery. 


The courses of instruction are arranged to meet the requirements of other 
Universities and all Licensing Bodies. 


For Prospectus and further information apply to 


“GILBERT BARLING, M.Sc., F.R.C.S., Dean. 
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MARCH 21, 1907] 


Crystals 


Fine 
Mineral Specimens 


Meteorites 


Systematic Collections of Typical _ 
Mineral Specimens and Rocks. 


In sets of twenty-five up to fifteen hundred specimens. Prices £1 upwards per 
set, the average price for students’ specimens (average size 2} x2 in) being about 
9d. For 30- years we have been supplying reference specimens “to the mining 
schools, universities and museums throughout the world. We refer to any. curator 
or professor of mineralogy or geology. 

We pay transportation on orders ambunting to £1 or over - with, privilege | 
of selection. Rejected material returned at our expense. 

Our double system of labelling has met with the highest 
approval. The neat miniature label we attach to each specimen in addition to a 
loose label accompanying museum specimens, gives correctly, name, chemical com- 
position, and locality, preventing the possibility of them becoming lost or misplaced. 

Quality is guaranteed in our prepayment of transportation to any address. in 
the world. We could not take double transportation risk, if the quality did not 
insure your keeping them, as we refund money on minerals promptly returned. 

Prices are the lowest, as comparison will show. The volume of our trade 
permits it. 

Free Collection Catalogue, containing lists and illustrations of thiiniealh 
Mineral and Rock Collections, Series of Ores for Prospectors, Sets of Crystals, 
Series illustrating Hardness and other Physical Characters of Minerals, with price 
list of Laboratory Material and Individual Specimens. 

Illustrated Descriptive Catalogue of “Choice Minerals” just pub- 
lished, free on request. 


FOOTE MINERAL CO. 


Established 1876, by Dr. A. E. Foote 


W. M. FOOTE, Manager 


Dealers in 


MINERAL SPECIMENS AND COMMERCIAL RARE MINERALS 
107 N. 19th St., PHILADELPHIA, PA,, U. S. A. 


Address Dept. F. 
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WEACMILLAN & CO.’S LIST. 


MR. PUTNAM WEALE’S NEW BOOK. 


THE TRUGE IN THE EAST3 shaving or tne rar cast” 
AND ITS AFTERMATH. With Illustrations and‘Maps. 8vo. 12s. 6d. net. 


SECOND AND REVISED EDITION oF VOL. Il, : 
HANDBOOK OF METALLURGY. of Metts, 
e Translated by Professor H.*LOUIS, M.A., A.B.S.M., 
F.I.C., &e. Illustrated. Second II.—Zinc, Cadmium, Mercury,- Bismuth,‘ Tin, ‘Antimony, “Arsenic 
Nickel, Cobalt, Platinum, Aluminium. 21 
* Previously Vol. I. Edition. —Copper, Lead, Silver, Gold. 255. net. 


THE MINI: VG JOURNAL.—* The two volumes together form the most comprehensive general treatise on metallurgy 
available for the practical metallurgist. - 


FOURTH EDITION. _ 


INTRODUCTION TO PHYSICAL CHEMISTRY. WALKER 


___F.R.S.  8vo. _ Tos. net, 


EIGHTH EDITION. JUST PUBLISHED. 


MANUAL OF POLITICAL ECONOMY. Hon 


Crown 
8vo. 125. 


LABOUR AND Cc APIT AL. & Letter. toa ine Friend. By GOLDWIN SMITH, D.C.L. 
—— Crown 8vo. 35. 6d. [English Citizen Series. 
SECOND EDITION, ENLARGED. 


MENDELISM. of Gonville and Caius College, Cambridge. Second Edition, 


NEW AND CHEAPER IMPRESSION. 


IN THE HEART OF THE CANADIAN ROCKIES. Wich 


tions. 8vo. tos. 6d. net. 


NEW IMPRESSION READY TO-MORROW. 


BIRDCR AFT A Field Book of 200 Song, Game, and Water Birds. By MABEL OSGOOD WRIGHT. With 
® 80 full-page Plates. Crown 8vo. 8s. 6d. net. 


THE PRINCIPLES AND PRACTICE OF COAL MINING. 


By JAMES TONGE, M.I.M.E., F.G.S. With 203 Illustrations, Crown 8vo. 5s. net. 
NATURE.—“ Well printed, tastefully bound, and copiously illustrated, it gives in concise form an accurate view of the 
subject o of coal-mining, together with such information regarding collateral science as is essential for the elementary student.” 


INTRODUCTION TO THE THEORY OF FOURIER’S SERIES 
AND INTEGRALS, AND THE MATHEMATICAL THEORY OF THE 
CONDUCTION OF HEAT. _ By Prof. H. S. CARSLAW, M.A., D.Sc., F.R.S.E. 8vo, 14s. net. 


THE ATHENA: UM.—* Within its limitations the book will be the standard treatise for a generation.” 


NEW IMPRESSION READY: TO-MORROW. 


THE PRINCIPLES OF THE TRANSFORMER. 


Physics in Cornell University. 8vo. 135. net. 
MARCH No. NOW READY. 


THE ECONOMIC JOURN AL. of Society. Edited by 


I. ARTICLES—The Congress of the Royal Economic Society. Note by the Editor.—Inaugural Address to the Congress. 
Rt. Hon. R. B. Haldane, M.P.—The Social Possibilities of Economic Chivalry. Prof. Alfred Marshall.—Land Value Taxation 
and the Use of Land. Charles Trevelyan, M.P.—The proposed Relief of Buildings from Local Rates. Edwin Cannan.— 
India’s Present Monetary Condition.—Cotton Supplies. Prot. S. J. Chapman and J. McFarlane.—Labour Exchanges and ‘he 
Unem loyed. W. H. Beveridge. II. Reviews. III. Nores AND MEMORANDA. IV. RECENT PERIODICALS AND NiW 
Books. 


MACMILLAN & CO., LTD., LONDON. 


STA 


for 


DELI 
Ilust 


contai 
tial fee 
burner 


eonven 
carbon 


| 
} 
GR 
i 
= 
~ 
Py 
Ww 
pA 
WA 
Obse: 
Re; 
Burne 
Far 
“tine 
tinct 
in! 
Smit 
Le 
Bewa 
tions | 
—_ 
6 C 
Us 
LABC 
— 
J 
: | 
q 
= 
he 
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NATURE 


w. G. PYE & Cco., 


«Scientific Instrument Makers, 
GRANTA WORKS, CAMBRIDGE, ENGLAND. 


HIBBERT’S 
STANDARD MAGNET 


for comparing Magnetic 
Fields, etc. 


DELIVERY FROM. STOCK, 
lilustrated Catalogue Post Free. 


With Certificate of Value, BIB 12 oO 


MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 


with our NEW BLAST 


WARNING. 


Observe that the 
Regulator of 
Burner, Body of 
F arnace, and 
Hood are adi dis- 
tinctly stamped 
in the metal 
BREWSTER, 
Smirn & Co. 

Lonpon.’ 
Beware of imita- 
tions that do not 

contain the essen- 


MIDGET FURNACE. 


are—Burners only, 1/6 and 2/6; 


|=. 

The consumption of gas is the 
same as with an ordinary Bunsen, 
but tne heat derived is three 
times as great, and a number of 
‘nteresting experiments can be 
performed with them, which 
have only been possible before 
tial feature of this with very expensive furnaces. 
burner’s success. We are the SOLE MAKERS. 


ge Nature says:—‘‘ The combination of furnace and burner is very 
eonvenient. Theselittle furnaces are not only useful for reducing calcium 
carbonateto lime, but also work very well infusion experiments.” 


BREWSTER, SMITH & Co., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 


LABORATORIES FITTED & FURNISHED THROUGHOUT. 


Our NEW CHEMICAL APPARATUS LIST post free, 1/- 
Gratis to Colleges and Laboratories. 


W. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scalesreading to*1 mm. £6 [0 
‘5 » 79 
‘ol 8 5 


{ BELMONT ST., CHALK FARM, LONDON, N.W. 


BUMSEN BURNER AND | 


We make these in two sizes at | 
present, §” and §”, and the prices | 


complete with Furnace, 4/6 and | 


DARTON’S. 
OUTDOOR 


|MPROVED 
THERMOCRAPH. 


IN STRONG METAL CASE. 
Very finest workmanship throughout. ABSOLSTELY ACCURATE. 
Fitted with Fight-day Clock . 


BAROGRAPH to match . Sa is ° 
May be obtained through any Optician or of tle MAKERS, 
CLERKENWELL 
F. DARTON & CO., 
142 ST. JOHN STREET, LONDON, E.C. 
ACTUAL MAKERS of ali kinds of Meteorological Instruments. 
Awarded Grand Prix and Dipléme d’ Honneur at the Milan Exhibition, 1906. 


A NEW 


VOLUMENOMETER 


For finding BOTH the YOLUME AND DENSITY of 
various irregular solids by displacement of water. 


wa As recommended by the London Educational 
Authorities for use in Physical Laboratories. 

86 

2- 


May be ovdeved th» ough any dealer ¢ or + from the 
SOLE MAKERS 


THE SCIENTIFIC GLASSBLOWING CO., 


12 PRINCETON STREET, LONDON, W.C. 
“BIRDLAND” CAMER 


has now become the standard RA 


Price of the Apparatus 3 


Wooden Stand extra .. } net. 


ment for Natural History Photo- 
graphy 
It is extremely simple “ 
operate, yet is used by th 
majority of the experts. 


‘WILD BIRDS ATHOME” 
A New series of Lantern 
Slides ‘and Prints) of 
Bird from Mr. 
Charles Kirk's wonderful 
Nature Photographs. 
Slides, 1s. 3d. each. 
_Ilustrated Book, 74. 
: Post Free. 
Sole Makers and Publishers SANDERS & CROWHURST, 
Specialistsin every: thing pertaining to Natural HistoryPhotography. 
71 SHAFTESBURY AVENUE, LONDON, W. 


CATALOGUE (SECTION 1) 
MICROSCOPES and 


ACCESSORY APPARATUS 
NOW READY gratis on application. 


Entirely rewritten and enlarged. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 
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3rd REPRINT—NOW READY. 
Revised to present date. 


{ 


PHYSICS. 


EDITED BY 
J. C. P. ALDOUS, 
Late Fellow of Jesus College, Cambridge’; Chief 


Instructor to the Naval Cadets, 1875—1898. 


Demy 992 pages. 7s. 6d. 
Illustrated with 395 woodcuts and 265 blocks. 


NATURE.—‘In this book an attempt is made to give a 
modern and practical course of natural philosophy in a com- 
pendious form, and it may be stated at once that the effort is a 
most successful one. . . . The treatment of the various subjects 
is most lucid and thorough, and is evidently based on an inti- 
mate acquaintance with the requirements of students. Great 
pains have been taken to avoid looseness of statement ; and the 
fact that some of the sections have had the advantage of the 
criticisms and suggestions of Lord Kelvin, Lord Rayleigh and 
others, makes it a trustworthy book of reference.” 


THE INDEX IS EXCEPTIONALLY FULL. 


MACMILLAN & CO., LTD., LONDON. 


AN ELEMENTARY COURSE OF |. 


ZEISS, JENA. 


BRANCHES :— 
LONDON-29 MARCARET ST., RECENT ST.,W. | 


Berlin. Frankforto/M. Hamburg. Vienna. St. Petersburg. 


MICROSCOPES 


Suitable for every 
Class of Scientific and 
Technical Research. 


PHOTO- 
MIGROGRAPHIC 


AND 


PROJECTION 
APPARATUS. 


Write for Illustrated Catalogue ‘‘Mn”’ post 
free on application. 


PARALLEL GLASS 


AND 


PRISM TESTER. 


= 


THIS INSTRUMENT, recently designed by Mr. S. D. 
CHALMERS, M.A., and Mr. H. S. RYLAND, provides a ready 
means of testing the Parallelism of Mirrors or Flat Glasses as 
well as the Correctness of Right-angled Prisms. 


The Instrument can be worked by a 4-volt electric lamp or 
with light from the sky or from any bright diffused source. 


Vide ‘* Transactions of the Optical Society,” 
1904-5, and NATURE for 1907, p. 451. 


London, Session 


Price of Apparatus (without battery) - £6: 0:0. 
DELIVERY FROM STOCK. 


Descriptive Leaflet sent free on application. 


| The Cambridge Scientific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 
Awarded 2 Grands Prix at the Milan International Exhibition, 1906. 


AN INTERESTING INSTRUMENT. 
NEW PATTERN BAROGRAPH. 


THE 
(Registered No. 


In Oak Hinged Case, glazed back and front. 
on a Weekly 


Chart. Price, with a year’s a ly ly of 
Charts, Ink, on Instructions, complete a - £3 10 0 


SOLE MAKERS 


PASTORELLI & RAPKIN, L10., 


ACTUAL MANUFACTURERS of all kinds of 
Meteorological Instruments, 
46 Hatton Garden, London, E.C. 
Established 1750. Contractors to H.M. Government. 
Telephone: Holborn. Telegrams : Rapkio, Lendon. 


STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired). 
B@ ILLUSTRATED PRICE LIST POST FREE. 
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MaRcH 21, 1907] NATURE 


Nature 
says 

“The instrument is 
beautifully finished 
poi is of a very com- . = 12 Charterhouse Street, Holborn Circus, London, E.c. 
form, whilst its per | TH VOIGTLANDER’S 
subjected the pair ex- — i 
amined.” (ee issue 
of Jan. 31, page 326.) 


THE ONLY PRISM BINOCULAR AT THE PRICE POS- 
SESSING THE FOLLOWING SPECIAL FEATURES: 
Magnifies 8 times and is brilliantly luminous with large field 
Has adjustable eyepiece for correcting anisometropia. 

Bending bar for accommodating pupiliary distance. 
Focussing arrangement for near or distant objects. 
Support pins to enable glass to stand firmly on table. 


Body covered Russia leather: complete with shoulder strap 
in black calf leather sling case, £6 10s. 


There is no other Prism Binocular equal to this. M 
Dimensions when closed, 7 ins. x7 ins. x6} ins. Weight with Tens, 
PRISM TELESCOPES, magnifying from 12-60 times, 5 lbs. Camera, }-plate, with 3 Double Dark Slides and ‘* Heliar 
£11 5s. to £20 5s. each Lens, 74 ins. focus, F 4°5, £20. Solid Leather Case, 25s. 
Attac!:sment for above (as illustration), £3 10s. 
amera, }-plate size, with ‘*Heliar’’ Lens, £30. Extra Dar 
A e STALEY & C MANUFACTURING Slides, 15s, each. Leather Sling Case for Camera and 3 Dark Slides, 
OPTICIANS, 30s. ; Ditto, and 6 Dark Slides, 35s. 
**HINTS ON LENSES,”’ by Dr. H. Harting, F.R.P.S., and 
19 Thavies Inn, Holborn Circus, LONDON, E.C. Illustrated Supplementary Catalogue ‘sent free. 


DIRECT READING CYMOMETERS. 


DESIGNED BY 
Dr. J. A. FLEMING, F.R.S., 
FOR THE MEASUREMENT OF 


ELECTRIC WAVES, CAPACITIES, INDUCTANCES, &c. 


=_SECILLAT ONS PER OSC — SECOND 


For full Particulars, Instructions and Prices of New Patterns, apply for List 15. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, itp.: 


TYSSEN STREET, DALSTON, LONDON, N.E. 


ew rism winocular. 4 ee 
ie 
by 
I 
Se 
+ 
4 
[ 
| 
= 
q 
nt. 


cevi 


NATURE 


[Marcu 21, 1907 


THE GARDEN. 


CHILDREN’S GARDENS. By the Hon. Mrs. Evelyn 
CECIL (Alicia Amherst). With about 4o Illustrations. Extra 
crown 8vo. 6s. 

THE BOOK OF THE ROSE. By the Rev. A. Foster 
MELLIAR. M.A. Illustrated. Third Edition. Crown 8vo, 6s. 

ELIZABETH AND HER GERMAN GARDEN. Extra 
Crown 8vo. Illustrated Edition, white buckram, gilt edges, 8s. 6d. 
net. Ordinary Edition, 6s. With Coloured Illustrations by 
SIMON HARMON VEDRER. Extra crown 8vo, 75. 6d. net. 

THE SOLITARY SUMMER. By the Author of 
‘Elizabeth and Her German Garden.” Extra crown 8vo [llus- 
trated Edition, white buckram, gilt edges, 8s. 6d. net. Ordinary 
Edition, 6s. 

SUN DIALS AND ROSES OF YESTERDAY. By 
ALI' E MORSE EARLE.  Profusely Hlusuated Crown 
tos. net. 


OLD TIME GARDENS. Newly set forth by Alice 
MORSE Profusel, Iustrated Extra crown 8vo, 10s. 
net. 

A WOMAN’S HARDY GARDEN. 
RUTHEKFORD ELY. With Illustrations. 
net. 

ANOTHER HARDY GAnnen BOOK. By Helena 

EL ustrate rown 8vo, 75. 6d. net 

ENGLISH PLEASURE GARDENS. By Rose Stan- 
DISH NICHOLS. Illustrated. Medium 8vo, 7s. net. 

OUR MOUNTAIN GARDEN. By Mrs. Theodore 


THOMAS. Illustrated. Crown 8vo, 6s. 6d. net. 


By Helena 


Crown 8vo, 7s. 6d. 


THE COUNTRY SIDE. 
MORE TALES OF THE BIRDS. BY W. Warde 


FOWLER. Illustrated. Crown 8vo, 3s. 6 
TALES OF THE BIRDS. By W. ‘Warde Fowler, 


M.A. Illustrated. Crown 8vo, 2s. 6d.; extra gilt, 3s. 6d. 


A YEAR WITH THE BIRDS. By W. 
FOWLER, M.A. With Iilustrations by BRYAN HOOK. 
Third Edition, Enlarged. Crown 8vo, 3s. 6d. Prize Editions, 
2s. 6d. and 3s. ‘6d. 


SUMMER STUDIES OF BIRDS AND BOOKS. By 


W. WARDE FOWLER, M.A. Crown 8vo, 3s. 6d. 


BIRDCRAFT. A Field Book of 200 Song, Game, 
and Water Birds. By MABEL OSGOOD WRIGHT. With 80 
Full-page Plates. New Impression. Crown 8vo, 8s. 6d. net. 


ROUND THE YEAR. A Series of Short Nature 
bro. L. C. MIALL, F.R.S. With Illustrations. 


INSECT LIFE. Souvenirs of a Naturalist. By 
J.—H. FABRE. With a Preface by DAVID SHARP, M.A., 
F.R.S. Illustrated. Crown 8vo, 6s. Prize Library, 2s. 6d. 


LIFE AND HER CHILDREN. Glimpses of Animal 
Life from the Amceba to the Insects. By ARABELLA B. BUCK- 
LEY. With upwards of roo Illustrations. 18th Thousand. Crown 
8vo, 6s. 


WINNERS IN LIFE’S RACE; or, the Great Back- 
boned Family. By ARABELLA B. BUCKLEY. With 
numerous Illustrations. 7th Thousand. Crown 8vo, 6s. 


MORAL TEACHINGS OF SCIENCE. By Arabella B. 


BUCKLEY. Crown 8vo, 3s. 


THE SCENERY OF ENGLAND, AND THE CAUSES 
TO WHICH IT IS DUE. By the Right Hon. LORD AVEBURY, 
D.C.L, LL.D. With Illustrations. ‘Third Edition. Crown 8vo, 6s. 


NATURAL HISTORY AND ANTIQUITIES OF SEL- 
BOKNE. By GILBERT WHIIkK, with Notes by FRANK 
BUCKLAND, a Chapter on Antiquities by LORD SELBORNE, 
and New Letters. Illustrated. Crown 8vo, 6s. 


NATURAL HISTORY OF SELBORNE. By Gilbert 


HITE. 8vo, 3s. 6d. net. (Library of English Classics. 


CURIOSITIES OF NATURAL HISTORY. By Frank 
BUCKLAND. Popular Edition, with a few Lilustrations. _ 
Series separately, in Crown 8vo, 2s. 6d ; extra gilt, 3s. 6d., 
follows: First Series—Rats, Serpents, Fishes, Frogs, Meshree, 
&c. Second Series—Fossils, Bears, Wolves, Cats, Eagles, Hedge- 
-hogs, Eels, Herrings, Whales. Third Series—Wild Ducks, Fish- 
ing, Lions, Tigers, Foxes, Porpoises. Fourth Series—Giants, 
Mummies, Mermaids, Wonderful People, Salmon, &c. 


Warde 


MACMILLAN & CO0.S BOOKS FOR THE SPRING. 


| 


FORTY YEARS IN A MOORLAND PARISH. Re- 
minescences and Researches in Danby-in-Cleveland. By Canon 
ATKINSON. Extra Crown 8vo, 5s. net. Illustrated Edition, 
12s. net. 

Both the following volumes contain much practical in formation on 
Sport and Natural Hepes 9 Crown 8vo, 2s. 6d. each ; Cloth ele- 
gant, gilt edges, 3s. 6:7. each 


WALKS, TALKS, TRAVELS, AND EXPLOITS OF 
TWO SCHOOLBOYS. By Canon ATKIN 


PLAYHOURS AND HALF-HOLIDAYS: Further 


MACMILLAN & Lrp., LONDON. 


Experiences of Two Schoolboys. By Canon ATKIN 


BOOKS OF ROAD TRAVEL. 


COACHING DAYS AND COACHING WAYS. By 
OUTRAM TRISTRAM. With Illustrations by HUGH 
THOMSON and HERBERT RAILTON. Globe 8v , 3s. 6¢. 
Pocket Edition. Foolscap 8vo, 2s. net ; or in leather limp, 3s. net. 


HIGHWAYS AND BYWAYS SERIES. 


Profusely Illustrated. 


Extra crown 8vo, gilt tops, flat backs, in 


uniform binding, 6s. 
SUSSEX. By E. V. Lucas. “Illustrated by 


y 
FREDERICK L. GRIGGS 


LONDON. By Mrs. E. T. Cook. Illustrated by 
HUGH THOMSON and FREDERICK L. GRIGG 


HERTFORDSHIRE. By H. W. Illus- 
trated by FREDERICK L. GRIGGS. 

SOUTH WALES. By A. &. Bradley. Illustrated 
by FREDERICK L. GRIG 

NORTH WALES. By Bradley. olllustrated 
by JOSEPH PENNELL and HUGH THOMS 

THE LAKE DISTRICT. By Illus- 
trated by JOSEPH PENNELL 

YORKSHIRE. By Arthur H. Norway. pillustrated 


by JOSEPH PENNELL and HUGH THOMS 


EAST ANGLIA. By W. A. Dutt. Illustrated by 
JOSEPH PENNELL. 


DEVON AND CORNWALL. By Arthur H. Norway. 


Illustrated by JOSEPH PENNELL and HUGH THOMSON. 


DONEGAL AND ANTRIM. By Stephen Gwynn. 
Illustrated by HUGH THOMSON. 


NORMANDY. By Rev. P Dearmer. Illustrated 
by JOSEPH PENNEL 


DERBYSHIRE. By a B. Firth. Illustrated by 
NELLY ERICHSE 


OXFORD AND THE COTSWOLDS. By J Herbert A. 
EVANS. lilustrated by FREDERICK L. GRIG 
Illustrated 


DORSET. By Sir Frederick Treves. 

by JOSEPH’ PENNE 

BERKSHIRE. By Edmund Vincent. Illus- 
trated by FREDERICK L. GRIGG 

MR. HISSEY’S ROAD BOOKS. 

UNTRAVELLED ENGLAND. 24 Full-page Illus- 
trations. vo, 16s. 

ON SOUTHERN ENGLISH ROADS. With Illus- 
trations. emy 8vo, 16s. 

THROUGH TEN "mein COUNTIES. With 

ustrati ns. lemy Svo, 106s. 
OVER FEN AND WOLD. With J Full-page 


(and some smaller) Illustrations. Demy 8vo, 16s 


AN OLD-FASHIONED JOURNEY IN ENGLAND 
AND WALES. Demy 8vo, with Frontispiece, 12s. 
FOUR WORKS Written and Illustrated by 
' CLIFTON JOHNSON. 


Extra crown 8vo, 8s. 6d. net each. 


AMONG ENGLISH HEDGEROWS. 
by H. MABIE 


ALONG FRENCH BYWAYS. 
THE ISLE OF THE SHAMROCK. 
_ THE LAND OF HEATHER (Scotland). 
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NEW CRYSTAL MODELS. 


Our New Catalogue, XIX., with many illustrations, 
has just come out (post free on application), 


Of its contents we point out the following : 

New Collection of 416 Crystal-models of wood, containing al! 
the crystal forms and combinations represented by illustrations in the 
4th ed. of the ‘‘ Physikalische en by Prof. P. Groth 
(1905) at Munich « £27 10 0 
Large Collection of 916 Crystal- -mode ‘of wood to illustrare 
the crystal forms of the minerals, by Prof. C. Hintze at Breslau. 

£90 0 0 
New Model to demonstrate that the plane angles of the regular 
d ,decahedron are equal to the edges of the octahedron ; constructed 
by Prof. C. Hintze (Breslau) ... £1 10 0 
New Collection of 8 Trigonal-Glass-models of Calcite, with 
the crystallographic axes according to Bravais (Weiss) and with the 
axes according to Miller, constructed > Prof. J. Beckenkamp at 
Wiirzburg . 
New Collection of 450 Crystal-models of pasteboard, sys- 
tematically arranged according to the as classes of symmetry, by 
Prof. K. Vrba at Prague ‘ : 48 0 
The Planes of Symmetry, 5 wndete esniueaiel by Prof. K. Vrba 
at Prague ... £5 15 0 
The Optical Wave Surfaces, 4 wire- by 
Prof K. Vrba at Prague .. ‘inn £6 8 0 
The Optical Indicatrix, 3. wire- "Prof. Vrba at 
Prague £22 50 
The Selodromes, 5 plasters constructed by Prof. F. 
Becke at Vienna ... £5 00 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


Collections and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6 ; 50 do., 10/6; 100 do., 21/- 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
In Polished Deal Boxes. 


Inspection invited of a large stock of “Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval. 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists. &c. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, nv John St., Bedford Row, London, W.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, -KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


FOR SALE—Second-Hand. 


Microscope Slides, 6/- dozen. Mahogany Cabinet, for 1900, £3 15s. 
Bacteriological Microscope, Spencer (New York) including 7, oil immer- 
sion, £10 15s. ; bargain. Beck Medical Student’s Microscope, 4 and 4, 
by Zeiss (A. & D.), £4 18s. 6d. Watson’s Edinburgh Microscope, 1 in. 
and} in., £5 5s. 3 in. Astro. Telescope, by Horne and Thornthwaite, 
with selected object glass, £5 10s. 5 in. genuine old Wray, with Stand, 
£45. Equatorial, Cooke's best pattern, for 3 in. to 4 in. (Offers). 


MANY OTHERS—ALL KINDS AND MAKERS. 


Clarkson’s Second-Hand Optical Mart, 338 High Holborn, London. 
(Opposite Gray's Inn Road.) 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND Ait 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and as me yo of Cabinets and Apparatus, refer. 
ences are permitted to distinguished patrons, Museums, Colleges, &< 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &e.. Preserved and Mounted by First-class 
Workmen true to Nat 
All Books and ‘Publieations on Fay History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors ao Charing Cross.) 
| CATALOG UE (102 pp.) POST FREE, 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at Lis Rooms, 38 King 
Street, Covent Garden, London, W.C., for the cisposal of MICRO- 
SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—(Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 2 to 5 and morning of Sale. 


CLARKE & PAGE, Specialists in Microscopy, 


104 LEADENHALL STREET, LONDON. 
STUDENTS’ MICROSCOPE (New Model). 
4 Powers, Eyepieces, Polariscope, Spot Lens, Live Box, Stage Forceps, &c., 
complete, £4 7s. 6d. 

MARINE SLIDES.—Zoophytes fully expanded as in life, our own pre- 
paration ; beautiful mounts of Meduse@, Mollusca, &c.; Phyllirrhee 
with entire anatomy visible ; Insect parts without pressure. 

Stock af 20,000, all branches. 

New Catalogue, also Second-hand List of Stands and 
Accessories, Now Ready, free. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox , Spirogyra, Desmlds, Ameba, Arcella, Actinospbarium, 
Vorticella, Stentor, Hydra, Fl ta, and many 
other specimens of Pond Life. i 18. per Tube, 7 Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM, 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora Leptoplana ; Ampbhiporus, 
Nereis, Aphrodite, Arenicola, . Lanice, Terebella; as, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eiedone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor. 
SUBSCRIPTIONS TO ‘“* NATURE. 
& s. d.| To act Paces Aproap:— 
Half-yearly o14 6! Half-yearly 
Quarterly © 7 6, Quarterly 


4s. a. 
110 6 
or 6 | 
8 o 


* The first line being in heavy type is charged for as .— Lines. 


NATURE should be 
The telegraphic address of NATURE its ‘“* PHUSIS,” 


addressed to the 
LONDON. 


CHARGES FOR ADVERTISEMENTS. 
£s. ad. 
*Three Lines in Column . ° : 6 Quarter Page, or Half 
Per Line after . ° 9 aColumn . ‘ 
One Sixteenth Page, or Eighth Col. a ° 
One Eighth Page, or 
Column 


Publishers; Editorial 


4s. da. 


115 
Halfa Page, ora 35 
° 


o 18 6 Whole Page . ° » 6 6 


Cheques and Money Orders payable to MACMILLAN & CO., Limited 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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LEYDEN JARS SUPERSEDED. 


MOSCICKI 
CONDENSERS 


(WIRELESS TELEGRAPHY 


POWER FACTOR 
AS PROTECTING DEVICE. 


Laboratory and Technical 
Types. 


Will be on view at Royal Institution 
on FRIDAY, 22 March, 1907. 


SOLE AGENTS— 


ISENTHAL & CO., 


Contractors to 
the Admiralty, War, India, and Colonial Offices, &°c. 


J 85 MORTIMER STREET. LONDON, W. 
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“TUDSBURY” PNEUMATIC 
INFLUENGE ELECTRIC MACHINES. 


| The plates of these machines work in highly compressed air, 
and electrical leakage is prevented to such an extent as to raise 
the voltage to that of plates quite twice the diameter. 


No.1 Machine with cylinder 6} inches diameter, £9. 


BITOWNSON & MERCER] 


34 CAMOMILE STREET, AnD 
89 BISHOPSGATE STREET WITHIN, 


| THE EASTER VACATION. 


GLASS. 


Laboratories will find it greatly to 
their interest to send us their 


GLASS APPARATUS requirinc REPAIR, 
INSTRUCTIONS FOR RENEWAL, 


and 
SPECIAL BLOWING WORK, 
before the vacation, 


so that such may be carried out without 
haste, and delivered in good time for the 
opening of the new term. 


E. MULLER, ORME & 


148 HIGH HOLBORN, LONDON. 


GLASS BLOWERS for many years to London University, 

Victoria University, Manchester, Regent Street Polytechnic, 

and other Universities, Science Colleges and Technical 
Institutes throughout the Kingdom. 


NEW REFLEX 
THE STEREOSCOPIC COMPANY’S 
IMPROVED “ARTIST.” | 
ideal Camera 
for Natural 


History 
Field Work. 


The Company's 
Improved ‘‘Artisi” 
is fitted with a re- 
volving back and 
rack rising front, 
making it one of 
the finest Cameras 
for all classes of 
work, 


* ae An 


Write for ILLUSTRATED CATALOGUE, No. 12c, free from 


The LONDON STEREOSCOPIC COMPANY, 


106 & 108 Regent St.. W., or 54 Cheapside, London, a 


Prince by RICHAKD CLAY AND Sons, Lomirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macur AN 
anv Co., Lamirep, at St. Martin’s Street. London, W.C., and THE MACMILLAN ComPaANy, 66 Fifth Avenue, New York. —Tuurspay, March 21, 19°7- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
the solid ground 


Of Nature trusts the mind which builds for aye.” 


THURSDAY, MARCH 


No Oo. . 1952, VOL. 75] | 


_ Worps' WORTH. 


[Price SIXPENCE 


Registered as a Newspaper at the General Post Office. ) } 


LONG-RANGE 
ELECTRIC 
LANTERN. 


Single Long-range Lantern, brass front with ‘hi -in. condensers, and 


extra large front lenses 3 in. in diameter. Complete with the ‘‘ New 
Universal ’’ Hand-feed Arc Lamp in case, £22. 

This Lantern is as efficient as any we can make for showing slides in large 
halls where electric current is available. 


3 FLEET STREET, LONDON. 


{All Rights are Reserved. 


THE “RYSTOS” SAFETY 
ELECTRIC DARK ROOM LAMP. 


(New Pattern.) 


This lamp is provided with electric 
fittings and reversing switch for white 
and ruby light. The front 
window has grooves for 
safe-light, or ruby and 
orange glasses; and a 
blank door on either side 
for shutting off illumina- 
tion when not required. 

The body of the lamp 
is 11} inches high and 7j 
inches wide. 

Price complete, with ruby 
glasses, 5 ft. flexible 
cord and plug, and 
two incandescent 
globes (8 
power) ... 

Post Free, or of any 
dealer. 

Extra for safe-light glass 


When ordering please 
mention voltage. 
Catalogue 


REYNOLDS & BRANSON, Ltd., 


14 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - glasses, in 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
f Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 


Mahogany 


STANDARD 


RECORDING RAIN GAUGE 


(HALLIWELL’s PATENT) 
IN IMPROVED COPPER 
CASE. 


Full particulars on 
application to the 
Sole Makers— 


Negretti & Zambra, 
38 Holborn Viaduct, 


LONDON. 
Branches: 
45 CORNHILL, E.C. 
122 REGENT STREET, W. 
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UNIVERSITY OF EDINBURGH. 


Chancellor—The Right Hon. A. J. BALFOUR, M.P., D.C.L., LL.D., &c. 
Rector—The Right Hon. R. B. HALDANE, K.C., M.P., LL.D., &c. 


Principal and Vice-Chancellor—Sir WILLIAM TURNER, 
K.C.B., D.C.L., LL.D., D.Sc., M.B., &c. 


Secretary of Senatus—Prof. Sir LUDOVIC J. GRANT, Bart., B.A., 


The SUMMER SESSION extends from the beginning of May to the 
end of July; the WINTER SESSION begins about the middle of 
October, and closes about the end of March. 


The University embraces SIX FACULTIES, viz. ARTS, SCIENCE, 
DIVINITY, LAW, MEDICINE AND SURGERY, and MUSIC, in 
all of which full instruction is given and Degrees are conferred. There are 
many different avenues to the ARTS DEGREES, the graduation subjects 
embracing English, History, Modern Languages, Science, &c., besides 
Ancient Languages, Philosophy, Mathematics, &c. ; and it has been shown 
by successes of Edinburgh students in the Civil Service Examinations that 
it is possible to combine study for Degrees in Arts, Science, or Law with 
preparation for this and other special Examinations. In addition to the 
Ordinary and Honours Degrees in Arts, the Higher Degrees of D.Litt., 
D.Phil., and D.Sc. are conferred. Education in Military subjects is given 
in connection with the Scheme of allotment of Army Commissions to 
Graduates of the University. Degrees in SCIENCE (B.Sc. and D.Sc.) 
may be taken in PURE SCIENCE, ENGINEERING, and in PUBLIC 
HEALTH, and the Degree of B.Sc. in AGRICULTURE and in 
FORESTRY. There are fully equipped Science Laboratories, and other 
necessary appliances, in all these Departments. The curriculum in 
DIVINITY affords a thorough training in theological subjects, and in 
Hebrew, Arabic, and Syriac. The Degree of Bachelor of Divinity (B.D.) 
.s conferred. The LAW Faculty, besides furnishing the professional 
equipment necessary for those intending to practise in Scotland, contains 
Chairs in Jurisprudence and Public International Law, Constitutional 
Law and History, Roman Law, and Political Economy, and Lectureships 
in International Private Law and Administrative Law, and is thus 
adapted for students preparing for the Civil Service Examinations. and for 
legal, political, and administrative appointments generally. The Degrees 
of Bachelor of Laws (LL.B.) and Bachelor of Law (B.L.) are conferred. 
The Faculty of MEDICINE has a full curriculum in Medicine and Sur- 
gery, and is equipped with very extensive Laboratories and all other 
necessary appliances for Practical Teaching. Ample facilities are afforded 
for Clinical Instruction at the Royal Infirmary, Maternity Hospital, Royal 
Hospital for Sick Children, Hospital for Infectious Diseases, and Royal 
Asylum for the Insane. Four Degrees in Medicine and Surgery are con- 
ferred by the University, viz. Bachelor of Medicine (M.B.), Bachelor of 
Surgery (Ch.B.), Doctor of Medicine (M.D.), and Master of Surgery 
(Ch. M.), and these Degrees qualify for practice throughout His Majesty's 
dominions, and for admission to the Naval, Military, and other Public 
Medical Services in the United Kingdom. A DIPLOMA IN TROPICAL 
MEDICINE AND HYGIENE (D.T.M. and H.) is conferred on Gradu- 
ates in Medicine of the University, and a University CERTIFICATE IN 
TROPICAL DISEASES is also conferred on qualified Medical Prac- 
titioners who have attended Courses in the University on Practical 
Bacteriology and Tropical Diseases. In MUSIC there is a full course 
of study for graduation, and the Degrees of Mus.B. and Mus.D. are 
conferred, 


The University Staff consists of 41 Professors, 49 Lecturers, and over 
50 Assistants and Demonstrators. The annual amount available for Fellow- 
ships, Scholarships, Bursaries, Prizes, &c., is about £18,500. Facilities are 
afforded for research in scientific and other subjects. 


Women may attend the classes in Arts, Science, Divinity, Law, and 
Music, and they are admitted to graduation in Arts, Science, Law, 
Medicine, and Music, the training for Degrees in Medicine being afforded 
by well equipped extra-academical Schools. 


Information regarding Matriculation, the Curricula of Study for Degrees, 
&c., the Examinations for Fellowships, Scholarships, &c., may be obtained 
from the Deans or THE FacuLties, or from the CLERK or SENATUS; 
and full details are given in the University Calendar, published by James 
Tun, 55 South Bridge, Edinburgh—price 3s. 4d. by post. 

The Preliminary and Degree Examination Papers in each of the Faculties 
are also published by Mr. James Tuin, viz. Arts and Science Preliminary 
Papers and Bursary Papers, 1s. ; Medical Preliminary Papers, 6d. ; Degree 
Papers—Arts, 1s.; Science, 9d.; Divinity, Law, Medicine, and Music, 
6d. each. 

By Authority of the Senatus, 


L. J. GRANT, Secretary of Senatus. 


BRITISH MUSEUM. 


The READING ROOM will be CLOSED for 
MONDAY, APRIL 1s, until further notice. 

It is anticipated that the work of renovation will be finished by 
October 31. 


British Museum, 
March 15, 1907. 


renovation from 


E. MAUNDE THOMPSON, 
Director and Principal Librarian. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 


EXAMINERS in the PATENT OFFICE (20-25), 
pril 4. 

The date specified is the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, Burlington Gardens, London, W. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under Recognised Teachers of 
: the University of London. 


Avex. McKenzie, Ph.D., D. 
M.A 


H. Wren, Ph.D., B.A., B.Sc 
Grirritus, D.Sc. 


Chemistry 


Physics... oe D. Owen, B.A., B.Sc 
B. W. Crack, B.Sc. 

H. Smart, M.A. 
C. V. Coatss, M.A. 


V. H. Brackman, M.A. 


Mathematics 


Botany... .. 
Zoology... H. W. Untuank, B.A., 
Geology & Mineralogy . J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S M. 

RESEARCH in Chemistryand Physics in well-equipped laboratoric.. 

Freneh, German, Spanish, and Italian Classes. 

EVENING CLASSES in Biology, Physiology, Practical Geome::y, 
Building and Construction, Theoretical Mechanics, App|ied 


Prospectus gratis on application to the Se.retary. 


UNIVERSITY OF MANCHESTER. 
FACULTY OF MEDICINE. 


DENTAL, PHARMACEUTICAL and PUBLIC 
HEALTH DEPARTMENTS). 


The SUMMER SESSION will commence on WEDNESDAY, APRIL 
24, when the Registration of Students will begin at 9.30 a.m. 

LECTURES and PRACTICAL WORK will begin on THURSDAY. 
the 25th. 

of Instruction are given which also meet the requirements 
other Universities and other Examining Bodies. 

CLINICAL INSTRUCTION. In association with the University 
there are Hospitals containing over 1000 beds. 

There are Halls of Residence for men and women students. 

Prospectuses as to Courses of Study and J5xaminations will be forwarded 
on application to the REGIsTRA®. 


TUITION BY 
CORRESPONDENCE. 


(RESIDENCE ABROAD NO IMPEDIMENT.) 

For MATRICULATION, B.A., B.Sc., SCHOLARSHIPS, RESPON. 
SIONS, and PROFESSIONAL PRELIMINARIES. Tuition in Latin, 
Greek, French, German, Italian, Mathematics, Mechanics, 
Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. The Staff includes Graduates of Oxford, Cambridge. 
London, and Royal Universities.—Address Mr. J. Cuarteston, B.A., 
Burlington Correspondence College, Clapham Common, London, S.W. 


PATENT OFFICE EXAMINATION for 
ASSISTANT EXAMINERS.—A special course of eight lectures 
on MECHANISM for the forthcoming examination will be given by 
Mr. D. Ropinson, A.R.C.S., at Birkbeck College, on Saturdays 
at 2 p.m., commencing March 16.—For further information apply to 
Princirat, Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


BOROUGH OF LONGTON. 
EDUCATION COMMITTEE. 


LONGTON HIGH SCHOOL AND SUTHERLAND 
INSTITUTE. 


LANGUAGE MASTER required to commence duty as soon as possible 
after Easter, to teach French (oral and grammatical) in Day and Evening 
Schools ; also Elementary Latin in Day School, and German in Evening 
School. 

A University Graduate preferred, and one who has had experience of 
teaching French for the University Locals. Good discipline essential. 

Salary, £140 per annum. 

Applications must be made on forms to be obtained from the undersigned, 
to whom they must be returned not later than April 6. 


Education Offices, W. T. COPE, Secretar’. 
Court House, Longton, 
March 25, 1907. 


THE UNIVERSITY OF LIVERPOOL. 
MUSPRATT LABORATORY OF PHYSICAL AND 
ELECTRO-CHEMISTRY. 

Required in the above-mentioned Laboratory, duties to commence on 


April 29 
1. A MECHANICIAN. The mechanician will also be required to 


(Including the 


' supervise and keep in order electrical plant, including dynamos and an 


accumulator battery. 

2. A LECTURE-ASSISTANT. Some acquaintance with phy-ics 
and chemistry, and skill in ree stoning desirable. 

3) A GENERAL LABORATORY ASSISTANT. Some acquaint 
ance with physics and chemistry desirable. 

On receipt of applications, giving qualifications and pr: vieus experie ce, 
further particulars as to duties and salary will be sent by the KeGisi kA 
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NATURE 


UNIVERSITY COLLEGE, BRISTOL. 


FACULTY OF MEDICINE. 
he SUMMER SESSION commences on APRIL 30. 
is College is the only Institution in the West of England which pro- 
— a complete Medical Curriculum. 
‘Lhe lectures and instruction given in the Faculty of Arts and Science are 


adaj to the Preliminary Scientific Examination of the University of 
London and the Preliminary Science Examination of the Conjoint Board ; 
and “tudents can complete in Bristol the entire course of study required 
for Medical and Surgical Degrees of the University of London, the 
Diplomas of the Royal College of Physicians of London and the Royal 
Co!! of Surgeons of England, and of the Apothecaries’ Society of 
Lon 


A smplete Dental Curriculum is also provided (see separate advertise- 


We 

Stv dents of the College are admitted to the Clinical Practice of the 
Brist | Royal Infirmary and the Bristol General Hospital conjointly. 

The Infirmary and the Hospital comprise between them a total of 470 
beds: and both have very extensive Out-patient Departments, Special 
Depitments for the Diseases of Women and Children, and of the Eye, Ear, 
and ‘Throat, besides large Out-door Maternity Departments, and Dental 
Departments. 

Students of the College also have the privilege of attending the practice 
of the Bristol Royal Hospital for Sick Children and Women, containing 
104 beds, and that of the Bristol Eye Hospital with 40 beds. The total 
number of beds available for Clinical Instruction is therefore 614. 

Fever Hospital Practice is attended at the Hospitals omy Infectious 
Diseases, of the Sanitary Authority of the Corporation of Bristol ; and 
Lunati | ieee Demonstrations at the City and County Lunatic Asylum, 
Fishponds 

Very exceptional facilities are thus afforded Students for obtaining a 
wide and thorough acquaintance with all branches of Medical and Surgical 
work. Each Student has the opportunity of personally studying a large 
number of cases, and of acquiring practical skill in diagnosis and treatment. 

Fers.—Compysition Fee for entire Curriculum, including Hospital 
Practice, 133 Guineas. 

If the Composition Fee has not been paid, Perpetual Medical and Surgical 
Practice, 20 Guineas each. Fever Hospital Practice and Lunatic Asylum 
Demonstrations, 3 Guineas each. 

SCHOLARSHIPS AND Prizes.— Numerous valuable Scholarships and Prizes 
are oflered for Competition. 

MepvicaL.—ENTRANCE SCHOLARSHIP, value £7 

SPECIAL Six Montus’ Course For In Pusurc 
Fee, 25 Guineas. 

a at_Lisrary.—Students have the use of a large and important 
collection of books, consisting of over 20,000 vols. 

Prospectus and all particulars may be obtained on application to JAMES 
RAFTER, Registrar and Secretary, or to EDWARD FAWCETT, M.D., 
Dean, 


UNIVERSITY COLLEGE, BRISTOL. 
DENTAL DEPARTMENT. 


PROFESSORS AND LECTURERS. 

Physics .. Professor, A. P. Cuarrock, M.I.F.E. 
Chemistry ... .. Professor, F. Francis, D.Sc., Ph.D. 
Dental Anatomy and Physiology } Professor, Stan_ey Kent, M.A., 
Dental Histology ... F.L. .G.S. 
Dental Mechanics. Hayman, M.D., F-.R.C.S., 

and R.C.P., L.M., L.D. 
Dental Metallurgy 

and Practical _... J. McBain, M.A. 
Dental Surgery. Descriptive and W. R. Acktanp, M.R.C.S., L.D.S. 


Practical ... 
Dental Materia Medica ... O. C. M. Davis, P.Sc., A.1.C. 
Dental Bacteriology .. Professor, 1. WALKER Hatt, M.D. 
and Prac- } Professor E. Fawcett, M.D. 

tica 


Physiology ... LS. F. 
Professor, F. EpGcewortn, M.PB., 
Medicine C., B.A., D.Sc. 


F.R.C.P. 


D., 


Professor, J. Swain, M.D., M.S., 
= F.R.C.S. 
\ Professor, C. A. Morton, F.R.C.S. 


OPERATIVE DENTAL SURGERY. 

The Operative Dental Surgery is conducted in the Dental Department 

of the Bristol Royal Infirmary under the charge of 
Tue DENTAL SuRGEON. 
Tue AssIsTANT DENTAL SURGEONS. 
Tue DenTAt ASSISTANTS, and 
Tue DenTAL ANASTHETISTS. 

A laboratory has been established in the College buildings in which the 
details of mechanical dentistry can be learned under the tuition of a skilled 
mechanic, supervised by the Dean and the dental staff. 

The whole training necessary for the dental diploma may therefore now 
be undergone at the College. vane 


For the whole course, 160 Guineas. 
For mechanical dentistry, roo Guineas. 7 
For the curriculum subsequent to mechanical dentistry, 75 Guineas. 
For further particulars apply to the Dean or THE Menicat Facuty 
or the RecistRaR OF UNiversiry COLLEGE. 


Surgery 


For other Scholastic Advertisements, see pages ccx and ccxii. 


BIRMINGHAM UNIVERSITY. 


FACULTY OF MEDICINE. 


ASSOCIATED WITH THE GENERAL AND QUEEN’S HOSPITALS 
FOR CLINICAL TEACHING. 


SCHOOL OF 


DENTISTRY. 


IN CONJUNCTION WITH THE BIRMINGHAM DENTAL HOSPITAL. 


The SUMMER SESSION opens on April 15th, 1907. 


| The University grants Degrees in Medicine, Surgery, Public Health, and a 
Diploma in Public Health ; also Degrees and a. Diploma in Dental Surgery. 


The courses of instruction are arranged to meet the requirements of other 


Universities and all Licensing Bodies. 


For Prospectus and further information apply to 
GILBERT BARLING, M.Sc., F.R.C.S., Dean. 


Wwe 

C 

ot 

of 

| 

> 

ies, | | 

etry, j 

| 

LIC 

RIL 

AY, 
ts of 
rsity 
rded 
| 4 
q 

tin, 

ies, 

dge, 

§ 

for 

ures 

n by | 

days 

y to 

E.C. 

) 

ible 

ning 

e of 

on 

! to | 

1 an 

ysics 

ainte 

ce, 


cexii 


NATURE 


[Marcu 28, 1907 


ARMSTRONG COLLEGE, 


NEWCASTLE-UPON-TYNE. 


TWO FELLOWSHIPS of £125 a year each will be offered for compe- 
tition in June next. The successful candidates will be required to engage 
in advanced study or research. 

Full particulars may be obtained on application to 


F. H. PRUEN, Secretary. 


ARMSTRONG COLLEGE, 
NEWCASTLE-UPON-TYNE. 


The Council invite applications for the post of LECTURER in AGRI- 
CULTURE. Duties to begin on August 1, 1907. 
Candidates must send in eight copies of application and testimonials o/ 


later than April 27, 1907, to the undersigned, from whom full particulars 


may be obtained. 
' F. H. PRUEN, Secretary. 


FOR SALE.—JOURNAL OF THE 
CHEMICAL SOCIETY, 1899 to 1905, complete, 26 vols., bound in 
full calf; also 1906, unbound ; from private library.—Offers to ‘‘ N.,” 
Elmshurst, Bromsgrove, Worcs. 


WIMSHURST MACHINE wanted with 


eight or more plates.—Apply, stating particulars, to ‘‘ WimsHuRsT,” 
c/o NATURE. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 percent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought; good prices given. 
—W.& G. Fovie, 135 Charing Cross Road, London, W.C. 


SMEDLEY’S MODELS OF FOSSIL 


SEEDS AND CONES. Latest Productions. Male Neuropteris, 
Bennettites, Lagenostoma (Crossotheca), also Fern Pinnules, Torreya, 
Zamia. Sections of Flowers, Germination of Seeds, &c. Send for 
List.—Mr. H. E. H. Smeprey, F.L.S., F.G.S., “ Saltram,” Shirley 
Road, Southampton. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

al, thorough acquaintance with Modern Languages). 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


NOTICE. 


Announcements of Births, Marriages and Deaths are 
inserted in the advertisement pages of ‘*‘ Nature” at 

s- Od. for two lines of eighteen words. Each 
additional line of nine words costs As. All orders 
should be accompanied by remittance to cover cost. 


OFFICE OF ‘‘NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


For other Scholastic Advertisements, see pages ccx and cexi. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 
e RETORTS, TEST TUBES, TUBING 
| FOR EXPLOSION FURNACES, 
| COMPOUND TUBING (D.R.P.) 
| Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
traps Manx. — tary Analysis. 
SCHOTT & GEN. Glassworks, Jena (GERMANY), 


The Jena Glasses are, in the U.K., on sale with the following firms 
Aberdeen. Manchester. 
| A. & J. SMITH, 23 and 25 St. JAMES WOOLLEY, SONS & 
Co., Ltd., Victoria Bridge. 
EB, BECKER & CO. (W. and BRADY & MARTIN. Lid. 
and 160 Great arles Street. | i 
PHILIP NARRIS & Co., Lia.,| TOWSES & Co. Lita. 
_BAIRD & TATLOCK (Londen), 


dmund Street. 
| STANLEY BELCHER & MASON, Ltd., 14 Cross Street, Harton 
Garder, E. 


Ltd., Lud ate Hill. ‘B.C. 
PHILIP HARRIS & Co., Ltd., F-E- BECKER & CO. (W. an’ J, 


Hatten Wall; He onGardes, 


REYNOLDS & BRANSON, Ltd., A. GALLENKAMr & Co., Lid., 


Cc ial S 19 & 20 Sun Street. Finsbury, F.C. 

(JOHN J. GRIFFIN & SONS, 
FREDK. JACKSON & Co., Ltd., Kingsway, London, W.C. 

14 Cross Street. TOWNSON MERCER, x 


ORME & CO.,56&58 Granby Row.' Camomile Street, E.C. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 


APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 

As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 

Birmingham, Glasgow, Liverpool and Nottingham Universities ; Bedtord, 

Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; Regent Street 

Polytechnic ; and twenty other Scientific Institutions, Polytechnics, &c. 


pe Narvre says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 


List on application by mentioning NATURE. 


SECOND-HAND TELESCOPES. 

5 in. Dallmeyer, Equatorial with Clock, complete £80. 4 in. Cooke, 
Equatorial and Clock, complete £60. 34 in. Cooke Altazimuth, complete, 
nearly new, £17 10s. 

SECOND-HAND MICROSCOPES. 

Baker’s Nelson No. 2, complete with accessories, £16. Watson’s 
Edinburgh H. Bacteriological Outfit, £16 10s. Swift’s Bacteriological, 
best pattern, complete, £14 10s. 

STANDARD BAROMETER by Pastorelli & Rapkin. 
order, £4 4s, Many others, allkinds. New Lists on Application. 

A. CLARESON 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


CELEBRATION 


OF THE JUBILEE OF THE FOUNDATION 
OF THE COAL TAR INDUSTRY BY SIR W. H. PERKIN. 


is now ready; the volume, which is bound 
celebrations held in July, 1906, text of addresses 


of Committee, and an account of the celebration in America. 

Subseribers to the Fund (Bankers, Messrs. Robarts, Lubbock & Co., 15 Lombard Street, E.C.) will 
receive a free copy. Price to non-subscribers, 1/-; postage 3d. Apply, enclosing P.O. for 1/3, to Dr. ‘ain, 
Chemical Society, Burlington House, Piccadilly, W. 


Sh OFFICIAL REPORT, edited by Prof. R. Meldola, F.R.S., Prof. A. G. Green, M.Se., and Dr. J. C. Cain, 


in mauve eloth, contains a full account of thie 
, numerous portraits of Sir W. H. Perkin, &c.. list 
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Crystals 


Fine 
Mineral Specimens 


Meteorites 


Systematic Collections of Typical 
Mineral Specimens and Rocks. 


In sets of twenty-five up to fifteen hundred specimens. Prices £1 upwards per 
set, the average price for students’ specimens (average size 2}x2 in.) being about 
9d. For 30 years we have been supplying reference specimens to the mining 
schools, universities and museums throughout the world. We refer to any curator 
or professor of mineralogy or geology. 

We pay transportation on orders amounting to £1 or over with privilege 
of selection. Rejected material returned at our expense. 

Our double system of labelling has met with the highest 
approval. The neat miniature label we attach to each specimen in addition to a 
loose label accompanying museum specimens, gives correctly, name, chemical com- 
position, and locality, preventing the possibility of them becoming lost or misplaced. 

Quality is guaranteed in our prepayment of transportation to any address in 
the world. We could not take double transportation risk, if the quality did not 
insure your keeping them, as we refund money on minerals promptly returned. 

Prices are the lowest, as comparison will show. The volume of our trade 

permits it. 
Socio Free Collection Catalogue, containing lists and illustrations of General 
nik: Mineral and Rock Collections, Series of Ores for Prospectors, Sets of Crystals, 
on Series illustrating Hardness and other Physical Characters of Minerals, with price 
— list of Laboratory Material and Individual Specimens. 
illustrated Descriptive Catalogue of “Choice Minerals” just pub- 
lished, free on request. 


FOOTE MINERAL CO. 


Established 1876, by Dr. A. E. Foote 


W. M. FOOTE, Manager 


Dealers in 


MINERAL SPECIMENS AND COMMERCIAL RARE MINERALS 
107 N. 19th St., PHILADELPHIA, PA., U. S. A. 


Address Dept. F. 
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MACMILLAN & BOOKS 


A EXT: BOOK OF BOTANY. By 
E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. 
SCHENCK Dr. A. F. W. SCHIMPER. Translated from 

the German by H. C. PORTER, Ph.D. Revised with the 
Fifth German Edition by W. H. LANG, M.B., D.Sc., 
Senior Assistant in Botany, University of Glasgow. With 
686 Illustrations, in part coloured. Medium 8vo. 18s. net. 


BOTANY FOR BEGINNERS. By 
ERNEST EVANS. 4th Impression. Globe 8vo. 2s. 6d. 
PRACTICAL BOTANY for BE- 
GINNERS. By Prof. F. 0. BOWER, Sc.D., F.R.S., and 


D. T. GWYNNE-VAUGHAN, M. A. Second Edition. 
Globe 8vo. 3s. 6d. 


LESSONS in ELEMENTARY 
numerous Illustrations. Feap. 8vo. 4s. 

FIRST BOOK of INDIAN BOTANY. 
By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 

BOTANY. An Elementary Text for 
Schools. By L. H. BAILEY. With numerous IIlustra- 
tions. Extra Crown 8vo. 6s. 

BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pott 8vo. 1s. 

The STUDENT’S FLORA of the 
BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 

STRUCTURAL BOTANY: or Organ- 
ography on the Basis of Morphol To which is added 


The Principles of Taxonomy and Phytography, and a 
Glossary of Botanical Terms. By ASA GRAY. §8vo. 


4. 
GOODALE. I. Outlines of the History of 
Plants. II. Vegetable Physiology. 8vo. tos. 


BOTANICAL See By ‘A. B. 
BUCKLEY. Fcap. 8vo. 6d. 
FIRST LESSONS in PRACTICAL 


BOTANY. a G. T. BETTANY, M.A., B.Sc., F.L.S. 
Pott 8vo. 


THE TEACHING BOTANIST. A 


Manuai of Information upon Botanical Teaching, with an 
outline for a general course. By WILLIAM F. GANONG. 
Crown 8vo. 


10s. 6d. 
PHYSICAL BOTANY. By 


A 


BOTANY. By Prof. DOUGLAS HOUGHTON CAMP.- 
BELL, Ph.D. With many Illustrations. 8vo, 17s. net. 


LABORATORY PRACTICE FOR 


BEGINNERS IN BOTANY. By W. A. SETCHELL, | 


Ph.D. Fea 


The BOO 


Rev. 


. 8vo. 45. 6d. net. 


A. FOSTER- —— 
Edition. Crown 8vo. 


Illustrated. 


MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo. Vol. I., A.-D. Voi. II., E.-M., 
Vol. IIL, N.-Q., Vol. IV., R.-Z. 215. net each. 


THE STRUCTURE AND DE- 


VELGPMENT OF MOSSES AND FERNS (ARCHE. | 


GONIAT#). Py Prof. DOUGLAS HOUGHTON 


CAMPBELL, Ph.D. Second Edition. Illustrated. 8vo. 


18s. 6d. net. 
MACMILLAN AND 


UNIVERSITY TEXT-BOOK OF 


of the ROSE. By the late. 
Third | 


CYCLOPAEDIA “OF HORTICUL- 


TURE. By Prof. L. H. BAILEY, assisted by WILHELM | 


FOR STUDENTS OF BOTANY, 


| LECTURES ON THE EVOLUTION 
OF PLANTS. By Professor DOUGLAS HOUGHTON 
CAMPBELL, Ph.D. Crown 8vo. 4s. 6d. net. 


EXPERIMENTS WITH PLANTS, 
By Prof. W, J. V. OSTERHOUT, Ph.D. Crown svo, 


THE NEW EARTH. A Recital of the 


Le agg of Modern Agriculture in America. By W.S. HAR. 
With many Illustrations. Crown 8vo. 7s. 6d. net, 


NEW CREATIONS in PLANT LIFE, 


An Authoritative Account of the Life and Work of Luther 
Burbank. By W. S. HARWOOD. Illustrated. Crown 
8vo. 7s. 6d. net. 

TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S, 
With Illustrations. Crown 8vo. 6s. [Mature Series. 


DISEASE IN PLANTS. By 
H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 62. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 

TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. Second Edition. Revised by 
Prof. H. MARSHALL WaRD, F.R.S. Crown 8vo. 8s. 64. 


GETTING ACQUAINTED WITH 
J. H. McFARLAND. Illustrated, 

THE NATURE AND WORK OF 
PLANTS. An Introduction to the Study of Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 8vo. 4s. 6d. 


NOTES ON THE LIFE-HISTORY 
OF BRITISH FLOWERING PLANTS. By LORD 
AVEBURY. Illustrated. 8vo. 15s. net. 

FLOWERS, FRUITS, oud LEAVES. 
By LORD AVEBURY. With numerous IIhustrations. 
Sth Thousand. Crown 8vo. 45. 6d. [Nature Series. 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. Ps LORD AVEBURY. toth Thousand. Crown 
8vo. 45. [Nature Series. 

FLOWE RS AND FERNS in their 
HAUNTS. By MABEL OSGOOD WRIGHT. Illus- 
trated. Extra Crown 8vo. 10s. 6d. net. 


VEGETABLE CULTURE. A Primer 


for Amateurs, Cottagers, and Allotment Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. Wricut, 
With Thirty-eight Illustrations. Pott vo. 15. 


A PRIMER of PRACTICAL HORTI.- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 1. 


GARDEN FLOWERS and PLANTS. 
A Primer for Amateurs. By J. WRIGHT, F.R.HS. 
With Fifty Illustrations. Pott 8vo. 1s. 

GREENHOUSE AND WINDOW 
PLANTS. By CHARLES COLLINS. Edited by J: 
Wricut, F.R.H.S. With Thirty-eight Illustrations. 
Pott 8vo. Is. 

THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs and Young Gardeners. By HER- 
BERT H. COUSINS, M.A. With an Introduction by 
J. Wricut, F.R.H.S. Pott 8vo. Is. 


co., LTD., LONDON 
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ENT’S ASTRONOMICAL CLOCKS, FREDK, JACKSON & Co. 


SIDEREAL On MEAN TIME CLOOKS FoR OBSERVATORIES, £21 & UPWARDS (Late MOTTERSHEAD & CO.), 


Vaturesays: ‘Messrs. E. Dent & Co. havelately 
) introduced a new astronomical clock which should find its 1 4 CROSS STREET, MANCH ESTER. 
\ j way into many observatories where an accurate instru- - 2 
| ment is required at a moderate cost. For thesum of £21 Goods Entrance: 10 Half-Moon Street. 


they supply a clock witha ro-inch dial, dead-beat escape- LABO RATO RY FU Pr N iSH & RS. 


ment, and wooden rod seconds pendulum in a solid ma- 
hogany case ; and after examining the instrument we have Importers, Manufacturers, and Dealers in 


no hesitation in pronouncing it a marvel of cheapness.” CHEMICAL AND PHYSICAL APPARATUS 


E. DENT & CO., Lta., Of every Description. 


By Special Appointment to H.M. the King. 


ry, Greenw aD ne: 
Se “a Illustrated Catalogue of Apparatus, with Priee List of 
U emicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 


And 4 ROYAL EXCHANGE, LONDON. Telephone 


ON SALE. 
PH N IX Astronomical Telescope, 4} in., by Wray, £32. Anotuer by 


ASSURANCE COMPANY, LIMITED. Wray, 4 in., with Pancratic Day and Six Astro. Eyepieces, and Two 
Solar Diagonals, for £24. ANOTHER, 3 in., by Joun LackLanp, 
F I R E F F I C E Seo in Cm, #7. 
| Instrument, Circular Stand, ROUGHTON an IMMS, " 
19 LOMBARD ST., E.C. EsTABLisHEeD 1782. Hep.ey's Miner’s Dial, with sights to fold flush, Tripod Cross-levels, 
FIRE. ball and socket fitting, for 30s., cost £8 18s. 6¢. Also Miner’s Dial 
WOREKMEN’S COMPENSATION. Lean’s), with Arc fitted under the Telescope, to interchange with sights, 
BURGLARY. iagonal Eyepiece, Levels, Tripod made to extend, for £5, cost £18 18s. 
PERSONAL ACCIDENT Microscope by PituiscHer, complete Doctor's outfit, with Asse Con- 
FIDELITY GUARANTEE denser, Sub-stage and Three Objectives, including ,', oil imm., for £8 10s. 
4 Other Microscopes, by Zetss and Leitz. Chemical Balance, by 
OerrT.inG, for £5. Theodolite, by Cary, with tripod, £7. 


| R K C K A N K JOHN LACKLAND, 30 Blackfriars St., Salford, Manchester. 


ESTABLISHED THE IRISH NATURALIST. 


SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.c. _ A Monthly Magazine of Irish Zoology, Botany, and 
9} PER CENT. INTEREST Geolo Price 6d 
allowed on Deposit Accounts. EO. H a | B.Sc.,and R. LLOYD 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. Annual Subscription, 5s. Post Free to any Address. 


All general Banking Business transacted. Dublin : EASON & SON, Ltp., 40 Lower Sackville Street 


ALMANACK, with full particulars, POST FREE. (to which Address Subscriptions should be sent). 
C. F. RAVENSCROFT, Secretary. London : SIMPKIN,MARSHALI., HAMILTON, KENT & CO., Ltd. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 


POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS. SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
3 ELECTROMETER, NEW PATTERN. 


se COR ARING GROSS BROAD. LONDON, w.c. 
THE SCHOOL WORK. D. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 


SIxPENCE MONTHLY. YEARLY VOLUME 7s. 6d. NET. 


PRINCIPAL CONTENTS FOR APRIL. 


The Geography of the British Isles. I. (Illustrated.) By A. Morley Davies, B.Sc., A.R.C.Sc.—Women 
Teachers in America. By H. W. Horwill, M.A.—On English Books. By W.H. D. Rouse, Litt.D.—Some Defects in the 
Teaching of History in Schools. III. By Prof. F. J. C. Hearnshaw, M.A., LL.M.—Paraphrasing in Practice. II. By 
Norman L, Frazer, M.A.—The Study of the Living Plant. Simple Experiments for ‘Preliminary Certificate” 
Students. III, (Ilustrated.) By E. Stenhouse, B.Sc., A.R.C.Sc.—The Metric System. II. Conversion and Calculation. 
By RK. Wyke Bayliss, B.A.—The Direct Method of Teaching Modern Languages. By L. von Glehn, M.A.—The Gulf 
Stream.—Correspondence: Pessimism in Education. By James Oliphant, M.A.; Prof. H. E. Armstrong, Ph.D., 
LL.D., F.R.S.—Catechetical Teaching. By Hugh Richardson, M.A.; Sir Oliver Lodge, F.R.S.—Epidemics in Day 
Schools. By Headmaster.—The Metric System. By Frank E. Marshall, M.A.; R. W. B.—The Balance Hydrometer. By 
Walter Harris, M.A., Ph.D. 


MACMILLAN AND CO., LTD., LONDON. 
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TH 


E 
“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


LONDON : READING: 
Offices & Showrooms, Works, 
6I & 63 Queen Victoria Nine Elms 
Street, E.C. Iron Works. 


Price from 


£4:5: 0. 


THE NEW “STUDENT'S” 


STANDARD BAROMETER. 


(Registered Design No, 420,297.) 

This Instrument has been designed to meet the re. 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction ts on that of the well-known “ Fortin’ 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being reag 
to ‘or inch and ‘1 millimetre. It is mounted on a well. 
polished, solid mahogany board, with plates for attach. 
ment to wall, opal glass reflectors for reading off, ang 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We fidently rec d this Instrument for use as 


‘a “Standard” in Colleges and Schools, private Observa. 


tories, and by Gas and other Engineers. 
Price, complete, mounted as illustrated, 


£3 7 6, 
or may be had with one scale (either inches or millj. 
metres), and with thermometer on other scale, at same 
rice. 
Nature says:—‘‘Provides an accurate instry. 
ment at a moderate cost.” 

FULL SIZE STANDARD BAROMETER ,{ 
same design, bore o’5” diameter, inches and millimetre 
scales, verniers reading to o’oo2 inch and o*1 m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, &7 10 O 


Sole Manufacturers and Proprietors of the Regd. Design: 


PASTORELLI & RAPKIN, Ltd., 


46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


Contractors to H.M. Government. Estd. 150 years. 
Telegrams: Rapkin, London. Telephone: 1981 Holborn. 


aa ILLUSTRATED PRICE LIST POST FREE. 


3rd REPRINT—NOW READY. 
Revised to present date. 


AN ELEMENTARY COURSE OF 


PHYSICS. 


EDITED BY 


Rev. J. C. P. ALDOUS, M.A., 


Late Fellow of Jesus College, Cambridge; Chief 
Instructor to the Naval Cadets, 1875—1898. 


Demy 8vo. 892 pages. 7s. 6d. 
Illustrated with 395 woodcuts and 265 blocks. 


NATURE.—‘'In this book an attempt is made to give a 
modern and practical course of natural philosophy in a com- 
pendious form, and it may be stated at once that the effort is a 
most successful one. . . . The treatment of the various subjects 
is most lucid and thorough, and is evidently based on an inti- 
mate acquaintance with the requirements of students. Great 
pains have been taken to avoid looseness of statement ; and the 
fact that some of the sections have had the advantage of the 
criticisms and suggestions of Lord Kelvin, Lord Rayleigh and 
others, makes it a trustworthy book of reference.” 


THE INDEX IS EXCEPTIONALLY FULL. 


MACMILLAN & CO., LTD., LONDON. 


NEW BUNSEN BURNER 


HIGH OR LOW TEMPERATURES. 


SCIENTIFICALLY PROPORTIONED. 


Eacu Per Dozen 


16 #17/- 


J. J. GRIFFIN & SONS, Ltd., Kingsway, London, W.C. 


Reg. No. 492,567. 


SECTION. 


GRIFFIN’S 


(1907 Pattern) giving 


JETLESS. 


DRIP-PROOF. 


Per Hatr-Gross 


Sole Makers: 
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need of 
= For accurate quantitative measurements of light absorption, accurate 

Dols for comparison of light sources, &c. 
_—~ CAN ALSO BE SUPPLIED WITH ARRANGEMENTS CONVERTING IT INTO A SPECTRO-POLARIMETER. 
-ducible 
more 
— Can be used for— ADVANTAGES 

am 
b Very great accuracy 
ng read is readily obtainable. 

a well. | Photographic 
attach. | 
off, and | Densities. The Wave-length 

of the portion of the 
Spectrum under 
useas Absorption of observation can be 
)bserva. Liquids, &c., for read off direct. 

| light of any desired 
| wave-length. The Telescope is 

r milli- | fixed. 
at same 

instru: Intensity of The Instrument is 
| Illumination of rigid, and all the j 
Light Sources parts required for 
measurements are j 
al glass throughout the =mounted on one 

Spectrum. = “wwe strong base. 

Design: 

td., ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 

MENT AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 

. Telegraphic Address :—* Sphericity, London.” Telephone; No, 1687 North. 
. ILLUSTRATED LIST (‘‘A”) OF SPECTROSCOPES AND SPECTRISCOPIC APPARATUS CRATIS ON APPLICATION. 


A New and Full List of PHYSICAL Apparatus. AWARDED MEDALS WHEREVER EXHIBITED, 
> including 9 at the great Paris Exposition of rgoo. 


EXTENSION of WIRES. Jas. J. HICKS, 


Young’s Modulus and Deviations of Meteorological 
from Hooke’s Law. 


other ‘Scientific 


t The INSTRUMENT | Instruments. 
illustrated is that designed | 
by Mr. G. F. C. Searle for | 
use in the Cavendish Labora- RADIO i 


tory, Cambridge. The ex- 
tension of the variably loaded 
wire, relatively to a wire | 
carrying a constant 
load, causes a Sensi- 
tive Spirit Level to | 
tilt. The tilt is com- 
pensated by means 
of a Screw with a 
Micrometer Head 
enabling extension to 
be measured to 
.00imm. 


P INTECRATOR. 
Designed by 
Dr. W. E. 

Wirson, F.R,S., 
to record the 

total amount of 

Solar Radiation 

daily received by 
the ground. 
Sole Maker 


J. d. HICKS. 


CAMPBELL STOKES’ 
SUNSHINE 
RECORDER, 


with Curtis’s Im- 
proved Adjustment 


PRICE £4 2 6 ___ for Latitude. 


The Standard Pattern as 
Delivered from Stock. supplied to the Meteorvu- 


logical Office. 


Above List No, 42N sent 
“ree on demand, 


‘he Cambridge Co, Ltd, | 


CAMBRIDGE, ENGLA return post. 
Awarded 2 Grands Prit at the Milan International Exhibition, 1906, | 8,9 &10, HATTON GARDEN, LONDON. 
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PRACTICAL EXERCISES 
CHEMISTRY. | By G. C. DONINGTON, M.A. 


AN INTRODUCTION to the STUDY 
OF CHEMISTRY. By Prof. W. II. PERKIN, Jr., 
Ph. D., F.R.S., and BEVAN LEAN, D.Sc., B.A.(Lond.). 
Globe 8vo, 2s. 6d. 

A PRIMER OF CHEMISTRY. By 


Sir HENRY E. ROSCOE, F.R.S. Illustrated. With 
Questions. Pott 8vo, Is. 


[INORGANIC CHEMISTRY for BE- 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by Josepu Lunt, B.Sc. Globe 8vo, 2s. 6d. 
LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
revised. Feap. 8vo, 4s. 6d. 

INORGANIC CHEMISTRY FOR 
ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 


A TREATISE on CHEMISTRY. By 


Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- | 


LEMMER, F.R.S. Completely revised by Sir H. E. 


Rosco, assisted by Drs. H. G. COLMAN and A. HARDEN. | 


PRINCIPLES 


8vo. Vol. I. The Non-Metallic Elements. 
Revised Edition. 215. net. Vol. II. The Metals. 315. 6d. 
Vol. Ili. The Chemistry of the Hydrocarbons and their 
Derivatives, or Organic Chemistry. Parts II., IV., and 
VI., 21s. each. Part III., 18s. 


INTRODUCTORY CHEMISTRY for 


INTERMEDIATE SCHOOLS. By L. M. JONES, 
B.Sc. Globe 8vo, 2s. 


ELEMENTS OF QUANTITATIVE 


MACMILLAN & C0.'S BOOKS FOR STUDENTS QF CHEMISTRY, 


IN PRACTICAL CHEMISTRY. By 


New and | 


G. H. BAILEY, D.Sc., Ph.D. 
slobe 8vo, 4s. 6d. 
TABLES FOR QUALITATIVE 


CHEMICAL ANALYSIS, ARRANGED FOR THE 
USE OF STUDENTS. By Prof. A. LIVERKSIDGE, 


= LL.D., F.R.S. 2nd Edition. Super Royal 8vo, 
45. 6d. net. 
AN INTRODUCTION TO THE 


SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
MAN — F.1.C., F.C.S., &c. Second Impression. 


Crown 8vo, 
PRACTICAL INORGANIC CHE- 
Globe 8vo, 2s. 6d. 


MISTRY. ByG.S.TURPIN, D.Sc. 


LESSONS IN ORGANIC CHEMIS- 
TRY. ByG.S. TURPIN, D.Sc. 2s. 6d. 


A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


INORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 

The ELEMENTS of CHEMISTRY. 
By Prof. I. REMSEN. 11thImpression. Fcap. 8vo, 2s. 6d. 


COLLEGE TEXT-BOOK of CHE- 


MISTRY. 
8s. 6d. net. 

A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
With a Preface by Sir H. E. Roscor, F.R.S. Eighth 
Edition. Globe 8vo, 2s. 6d. Questions, 35. 


MACMILLAN AND 


By. Prof. I. REMSEN. Extra Crown 8vo, 


INTRODUCTION 


ABEGG and W. HERZ. Translated by H. T. CAL. 
VERT, B.Sc. Crown 8vo, 6s. 


THEORETICAL CHEMISTRY froin 
TIE STANDPOINT OF AVOGADRO’S RULE AND 
By Prof. WALTER NERNST, 

The PRINCIPLES of INORGANIC 


CHEMISTRY. By Prof.WILHELM OSTWALD, Ph. 
Translated by ALEX. FINDLAY, M.A., Ph.D., D.Sc. 


Second Edition. 8vo. 18s. net. 
PRACTICAL ORGANIC CHE. 
MISTRY FOR ADVANCED STUDENTS. By 


Prof. JULIUS B. COHEN, Ph.D. Globe 8vo, 35. 6d. 


THEORETICAL ORGANIC CHE. 


MISTRY. By Prof. JU}.[US B. COHEN, Ph. D. GI. 8vo, 6s, 
AN EXPERIMENTAL STUDY OF 
GASES. By Prof. M. W. TRAVERS. 8vo, Ios. net. 
THE GASES of the ATMOSPHERE. 
F.R.S. Third Edition. 
A DICTIONARY OF CHEMICAL 
SOLUBILITIES, INORGANIC, By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 
OF INORGANIC 
CHEMISTRY. By HARRY C. JONES, Associate 


Professor of Physical Chemistry in the Johns Hopkins 
University. 8vo. 17s. net. 


ELEMENTS OF PHYSICAL CHE. 


MISTRY. By Prof. HARRY C. JONES. 8vo. 17s. net. 


ELEMENTS of INORGANIC CHE. 


_ MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 6d. 


Extra 


CHEMISTRY OF THE PROTEIDS. 


By GUSTAV MANN, M.D. (Edin.), B.Sc. (Oxon.) 
8vo. 155. net. 

The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By Prof. WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 


MANUAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 


TO PHYSICAL 


CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D., F.R.S. Fourth Edition. 8vo, ros. net. 


CHEMICAL TECHNOLOGY AND 


ANALYSIS OF OILS, FATS, AND WAXES. By Dr. J. 
LEWKOWITSCH, M.A., F.I.C., &c. In Two Volumes. 
With 88 Illustrations and numerous Tables. Third Edition. 
Entirely Rewritten and Enlarged. Medium 8vo, 36s. net. 


LABORATORY COMPANION TO 


FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH, M.A., F.I.C. 8vo, 6s. net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. Founded on 
the German of Drs. G. SCHULTZ and P. JULIUS. 
Second Edition. Revised throughout, and greatly en- 
larged. By Prof. ARTHUR G. GREEN, F.IL.C., F.C.S. 
Royal 8vo, 21s, net. 


A HISTORY OF CHEMISTRY 
FROM EARLIEST TIMES TO THE PRESENT 
DAY. By Prof. ERNST VON MEYER, Ph.D. Trans- 
lated by GEORGE McGOWAN, Ph.D. Third Editicn. 
8vo, 175. net. 


LTD., LONDON. 
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FLATTERS & GARNETT 


48 DEANSGATE, MANCHESTER, 
MAKERS OF 
ieroseopieal Slides. 
Lantern Slides, from stock or to - 
order. for 
Storage Cabinets for Slides. Catalogues. 
Nature Study Appliances. 


NEW SERIES OF SLIDES AND SPECIMENS OF 
BRITISH FOREST TREES. 


_aboratories : 16-20 Church Road, Longsight, Manchester. 


VOLCANIC DUST 
FROM YVESUYVIUS. 


We have a few tubes of this for disposal, 1s, 2d. each, 
post free. 


= NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & co., Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 


Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 


3 Beauchamp Piace, Brompton Road, South Kensington, 
ondon, S.W 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmlids, Diatoms, Ameeba, Arcella, Actinospbarium, 
Vorticella, Stentor, Hydra, Fl licerta, and many 
other specimens of Pond Life. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can al ways be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); ptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, , Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinur, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


NA TORE 
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| 


Price 1s. per Tube, Post Free. Helis — 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


CCXIX 


WATKINS & DONGASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and of Cabinets and Apparatus, refer. 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &e., Preserved and Mounted by First class 
orkmen true to Nature 
All Books and Publieations on Natural 1 History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors Ties Charing Cross.) 
oe CATALOGUE (102 pp.) POST FREE, 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 
MR. J. C. STEVENS begs to announce 


that SALES are held EVERY FRIDAY, at his Rooms, 38 King 

Street. Covent Garden, London, W.C., for the cisposal of MICRO 
SCOPES, SLIDES, and OBJECTIVES—T elescopes—Theodolites— 
Levels— Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 2 to 5 and morning of Sale. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 


Stock of over 19,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical instruments, &c., &c., used by all the Races of 
Mankind, for sale at very low prices. All objects guaranteed genuine 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographica! 
Specimens illustrated with Bromide Photographs, 4@. monthly, 3s. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, E.C., 

| To Ground Floor Show Room, 

11 JOHN STREET, BEDFORD ROW, 

LONDON, W.C. 


Reached from Holborn through Gray's Inn Road or Warwick Court to 
Theobald’s Road. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


NOTICE,.—Advertisements and business letters for 
Communications to the Editor. 


SUBSCRIPTIONS TO ‘* NATURE. 


& s. £5. d. 
Yearly 1 8 Yearly 6 
Halt-yearly om 6 Half-yearly or 6 
Quarterly 7 6, Quarterly 8 o 


NaTuRE should be addressed to the Publishers; Editorial 


The telegraphic address of NATURE is ‘* PHuUsIs,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 


rey a4. 
*Three Lines in Column . o 2 6 Quarter Page, or Half 
Per Line after . aColumn . 235 


One Sixteenth Page, or Eighth Col. 10 0 
One Eighth Page, or 
Column 018 6 Whole Page. . + 6 6 


* The first line being in heavy type is charged for as — Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


Halfa Page,oraColumn 3 5 © 


| 
V 7 
| 
ND 
ST, 
IC 
1), | 
. Se, 
E. 
By 
a. 
t. 
xtra 
‘iate 
kins 
4 
net. | 
E- | 
6d. 
> x 
S. 
n.) 
1S 
IN 
LM 
GE 
net. 
ated 
net. 
J. 
nes. 
ion, 
el. 
Ww. 
US. 
en: 
NT 
jon. 
. 
: 


CCxx NATURE [Marcu 28, 1907 


The “INCANDANODE” TUBE 


(so called because it works all day with the Anode RED HOT). 


This Tube ran from 9 a.m. to 6 p.m. for five days at the Leicester meeting ©: the 
B.M.A. The Anode was incandescent the whole time, but the Vacuum was ‘\\|| 
maintained. One Tube will last for years. _The Vacuum is easily adjustable. . 


THE BELOT SHIELD FOR X-RAY 
WORKERS. 


Mr. HALL EpWwARps (at the Leicester meeting of the B.M.A.) said of this 
shield :—* It is a scientific instrament. designed. on ‘scientific. lines, and overcome . all 
the objections which exist in the shields previously brought to my notice.” 


THE MEDICAL SUPPLY ASSOCIATION, 


228 GRAY’S INN ROAD, LONDON, W.C. 
Descriptive Circulars (with expert testimony) on application. 


SPIN THA RISCOPES. 


} (As devised by Sir WM. CROOKES.) 


Illustration snows the Tube in the Shield. 


Showing the Scintillations of Radium. Fitted with powerful Lens, and contained in neat Leather Case. 
Price 15/- Post Free anywhere. 


The scintillations seen in this instrument are from Pure Radium Bromide of the 
highest known activity, and are brighter and more plentiful than those produced from Pitchblende 
or any other radio-active substance. 

We See letter from Prof. Gotch on ‘‘ The Spinthariscope and Retinal Excitability” (NATURE, 
June 22, 1905, page 174), setting forth a valuable scientific application of the instrument. 


Calicium Metal ... 1/- per oz, 12/- per |b. | Radium Bromide from £16 per 5 mgs. 


Thorianite... . @/- peroz. | Strutt’s Radium Electroscopes. 
Awarded Gold and 
Telephone No. 10547 Central. LON DON, E.C. St. Louis Exhibition. 


SALE SEASON’S STOCK. 
UNIQUE OPPORTUNITY. 
8,000 LANTERN SLIDES. PLAIN, Gd. BACH 
Best Photographic Slides comprising all subjects. 


CHROMATROPES. DISSOLVING SETS. MECHANICAL SLIDES. 
At one-third Original Price. 


OPTICAL LANTERNS. RUSSIAN IRON & MAHOGANY BODIES. 


Six Doz. Lantern Objectives :—Various foci. ; 
Jets, Condensers, Slide Carriers, Oil Lamps, Limes, Gas Cylinders, Fittings of all kinds. 
At one-third less than usual price. 
SPECIAL SALE PRICE LIST POST FREE AND GRATIS ON REQUEST TO: 


W. WATSON & SONS | 


ESTABLISHED 1837. ( 2 Easy Row, Birmingham. 
DALLMEYER’S TELE-PHOTO. LENSES & ATTACHMENTS 
L Enable you to take Photographs of Distant or Inaccessible 
= p — Subjects of sufficient size to be of practical value. 


§@- Indispensable for use in all departments of Natura 
History Field Work (especially Ornithology), and also 
te Architects. 


Price from £8 15s. 


Prices and Particulars on application. Estimates ano 
advice free. 


J. H. DALLMEYER, Ltd., 
Denzil Road, Neasden, N.W. 


Stigmatie Lens fitted with Tele-Photo. Attachment. Show Rooms :—25 NEWMAN STREET, W. 
(These Attachments can be fitted to any good Lens.) MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT |ENSES, 


| 
a DALLME VERS PATENT) MODERATE. POWER 


| 


by CLav Sons, Limirep, at 7 & breac Street Hill, Queen Victoria Street, in the City of London, and puolished by Macutas 
anp Co., LimiTED, at St. Martin's Street, London, W.C., and THE MACMILLAN ComPaNy, 66 Fifth Avenue, New York,—Tuurspav, March 2°. 1907: 
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the solid ground 
Of Nature trusts the mind which builds for aye. “— Woasswourn. _ 
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Reei stered asa Newspaper at the General Post Office. } = Rights are e Reserved. 


NEW PATTERN ‘‘NEWTONIAN” CHEAP || 
| VERLAG VON CUSTAV FISCHER IN JENA. 


VORTRACE BOTANISCHE 
STAMMESCESCHICHTE 


gehalten an der Reichsuniversitat zu Leiden. 


Ein Lehrbuch der Pflanzensystematik. 
Von Dr. J. P. LOTSY. 


Erster Band: Algen und Pilze. 
Mit 430 Abbildungen im Text. Preis: 20 Mark. 


Inhalt: +. Einleitung. Volvocales. 3. Siphonales. 4. Archimy- 
m¢ gide I 


cetes und Siphonomycetes. Multi 


6. Stephanokonten. 7. 3. Desmidiaceae. 9. Die 
5067 New Iron- Body Lantern, with brass front, fitted = Phaeophytenreihe. 10. Die Peridinales. 11. Die Diatomeen. 12. 


mahogany board, 4-in. double Condenser, best full-size achro- Phaeophyceae. 13. Rhodophyceae. 14. Die Schizophyten (Bakterien). 

matic Front Lens, and ‘* Newtonian” Hand- Feed Arc Lamp. 15. Schizophyceen. 16. Die Myxobakterien. 17. Myxomyceten. 

Complete £10 10s. 18. Die mA 21. Pyreno- 

myceten un ulbeniales. 22. Lichenen. 23 iscomyceten. 

DIES. N EB oO & co. 24. Helvellineae. 25. Eutuberaceae. 26. Exoascineae. 27. Die 


Saccharomyceten. 28. Basidiomycetes, Hemibasidii. 29. Die 
AND H VERNMENT, Uredineae. 30. Basidiomyceten. 1. u. 2. Teil_—Namenregister. 


3 FLEET STREET, LONDON. 
STANDARD 


— 


ITS IN IMPROVED COPPER 
(CALORIMETER CASE. 
jue. 
Natural devised by nes 
and also 
Prof. C. V. BOYS, F. R. S., Fall particulars oe 

for determining the calorific value of gas. application to the 

es ana Sole Makers— 


PARTICULARS AND PRICES ON APPLICATION. 


DELIVERY STOCK. Negretti & Zambra, 


j 

N.W. SOLE MAKERS— 38 Holborn Viaduct, 
E.C., 

(20hn J. Griffin & Sons, Ltd., 

Makers of Scientific Apparatus, Branches: 

1907+ KINGSWAY, LONDON, Ww.c. 45 CORNHILL, E.Cc. 


122 REGENT STREET, W. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next, April 9, at Three o'clock, Professor G. H. BRYAN, 
M.A., Se.D., F.R.S. First of Two Lectures on ‘‘WinGs aNpD AERO- 
pLangs.” Half-a-Guinea the Course. 

THURSDAY, April 11, at Threeo'clock, Professor HENRY A. MIERS, 
M.A., D.Sc., First of Two Lectures on “Tue BirTH AND 
Arrinitins oF CrysTALs.” Half-a-Guinea. 

SATURDAY, April 33 at Three o'clock, Professor SILVANUS P. 
THOMPSON, ’B. A., » F.R.S., M. I. First of Three Lectures on 
“STUDIES IN (The Tyndall Lectures.) Half-a-Guinea. 

The FRIDAY EVENING Meetings will be resumed on April 12, when 
Professor A. H. CHURCH, D.Sc., F.R.S., will givea Discourse on ** Con- 
SERVATION OF Historic BUILDINGS AND FRESCOES” (with Experimental 
Illustrations), at Nine c’clock. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, LONDON, W. 


The EASTER TERM begins on Thursday, April 25, 1907. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science, and Preliminary Medicine; also 
instruction in subjects of Generali Education. 

There is a Hygiene Department, and an Art School. 

Students can reside in the College. 

ENTRANCE SCHOLARSHIPS. 

One Reid Scholarship in Arts, value £31 ros. first year, £28 7s. second 
and third years. 

One Henry Tate Scholarship in Science, annual value £48, tenable for 
three years. 

One Pfeiffer Scholarship in Science, annual value £48, tenable for three 


ears, 
Wit be awarded on the results of the examination to be held in June. 

Full particulars on application to the Principat. 

DEPARTMENT FOR PROFESSIONAL TRAINING 
IN TEACHING 

Students are admitted to the Training Geen t in October and January. 

The Course includes full preparation for the Examinations for the ‘asa 
ing Diplomas granted by the Universities of London and Cambridg 

A Clift-Courtauld Scholarship of the value of £15 will be offered | for the 
Session beginning October, 1907. 

Candidates must hold a degree or an equivalent. 

Applications should reach the HEAD OF THE TRAINING DEPARTMENT 
not later than July 1, 1907. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CIIELSEA, S.W. 


The Day College Courses consist of Fe hours per week, and are in prepara- 
tion for London University degrees of B.Sc. in Mechanical and Flee trical 
Engineering. in Chemistry, Physics and Natural Science. Session Fee, £15. 
The Zvening Classes consist of similar courses at much reduced rates. 
The echnical Day Courses are arranged to extend over 3 years and 
prepare for Engineering, Electrical, Chemical and Metallurgical professions. 
*S. Skinner, M.A. 
* 
Mathematics and Physics ...- H. 
Lownps, B.Sc., Ph.D. 
*J. B. CoLeman, A.R.C.S. 
*J. C. Crocker, M.A. 


Chemistry *F. H. Lowe, B.Sc. 
C. W. Hate. 
a DEN. 
. B. Lacey. 
Botany ... G. Hit, A.R.C.S. 
Geology *A. J. Mas.en, F.L S. 


*W. W. F. Wh.Sc. 
*A. Mackiow Situ. 
H. AuGuHTIE. 

J. Maxowenr, B.A. 


Engineering 


Electrical Engineering U. A. Oscuwa tp, B.A. 
B. H. Morpny. 
*Recognised Teacher of the University of London. 
from the SECRETARY, post free, at the Office, 
price 3 


UNIVERSITY OF MANCHESTER. 
FACULTY OF MEDICINE. 


(Including the DENTAL, PHARMACEUTICAL and PUBLIC 
HEALTH DEPARTMENTS). 
The SUMMER SESSION will commence on bt pega APRIL 
24, when the Registration of Students will begin at 9.30 
a RES and PRACTICAL WORK will AS sty on n THURSDAY, 
the 2st 
Courses of Instruction are given which also meet the requirements of 
other Universities and other Examining Bodies. 
CLINICAL INSTRUCTION. In association with the University 
there are Hospitals containing over 1000 
There are Halls of Residence for men and women students. 
Prospectuses as to Courses of Study and Examinations will be forwarded 
on application to the REGISTRAR. 


NORTHERN POLYTECHNIC INSTITUTE, 


HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R.), 
Holloway Rd. Stn.(B. & P. Tube), & Highbury Stn. (G. N. Tule), 


LONDON UNIVERSITY SCIENCE AND ENGINEERIN(; 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in — 
MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours studeuts 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 


Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal. 


LONDON MATRIGULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 


Prospectus may be had post free from the VICE-PRINCIPAL, 
University Tutorial College, 32 Red Lion Square, Holborn, 
W. 


THE SIR JOHN CASS TECHNICAL INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


The following special courses of instruction will be given during the 
Summer Term, 1907 :— 

Physical Chemistry. 
By G. SENTER, B.Sc., Ph.D. 

A course of twelve lectures and demonstrations arranged for those 
engaged in chemical and electrieal industries, who desire to become 
acquainted with the recent advances in this branch of science. The course 
is also adapted to the s of candi for the final B.Sc. examin- 
ation of Londca University. Monday evenings, 7 to 9 p.m., commencing 
Monday, April 8. 

The Methods of Differential and Inte: and 
their application to Chemical and ical Problems. 
By R. S. WILLOWS, M.A., D.Sc. 

A course of twelve lectures arranged for cvadents of Physical Chemistry, 
and for those engaged in Chemical Industries, whose mathematical know- 
ledge is insufficient to enable them to follow the newer books and papers on 

. chemistry and its technical applications. 
he standard of mathematics required on joining the class will not go 
beyond an elementary knowledge of Algebra. Friday evenings, 7 to 8 p.m., 
commencing Friday, April 12. 

Detailed wing of the courses may be had upon application. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


(UNDER THE AUSPICES OF His MAJESTY’s GOVERNMEN’.) 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNIVERSITY OF LONDON.) 
CONNAUGHT ROAD, ROYAL ALBERT DOCK, E. 


The next SESSION commences on. WEDNESDAY, MAY 1, 1907. 
For Prospectus, y= and other particulars apply to the Secretary, 
P. C.M.G., Seamen's Hospital, Greenwich, S.E. 


BRITISH MUSEUM. 


The READING ROOM will be CLOSED for renovation from 
MONDAY, APRIL 1s, until further notice. 
mF. is anticipated that the work of renovation will be finished by 
ctober 31. 


E. MAUNDE THOMPSON, 
Director and Principal Librarian. 


British Museum, 
March 15, 1907. 
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UNIVERSITY OF OXFORD. THE ROYAL DENTAL HOSPITAL OF 
PHILIP WALKER STUDENTSHIP IN PATHOLOGY. LONDON AND LONDON SCHOOL OF 


The Professor of Pathology gives notice that an ELECTION to this 
ENTSHIP will take place in October next.” DENTAL SURGERY, 

The Studentship was founded “ for the furtherance of original researc’ > M 
in Pathology.” It is of the annual value of £200 (payable quarterly in LEICESTER SQUARE, LONDON, W.C. 
advance), and is tenable for three years. The Student may be of either The SUMMER SESSION, 1997, will commence on Monday, April 15. 
sex, and need not necessarily be a member of the University of Oxford, The Royal Dental Hospita! was founded in 1858 at Soho Square, and in 
nor be legally qualified to practise the profession of medicine. While March, 1874, was removed to Leicester Square. The increased demands 
holdin office the time of the Student must be devoted to original Patho- made on it by the public and the rapid growth of the Medical School 


Jogica! research ; no business or profession may be systematically followed necessitated the erection of an entirely new building. ‘The new Hospital 
nor any educational or other work éngaged in, which, in the opinion of the was opened in March, 1901, and is complete in every detail with modern 
Professor of Pathology and of the Board of Managers, would interfere appliances, and the School portion of the building thoroughly equipped for 
with the pursuit of original inquiries. The place and the nature of the teaching purposes. The clinic of the Hospital is unrivalled. In 1906 
studies of the Student are subject to the approval of the Professor of | 99,760 operations were performed. 
Pathology, but the Student is bound to pursue these studies within the The following SCHOLARSHIPS and PRIZES are open for com- 
University during at least three Terms of his tenure of the Studentship. petition : -- 
This requirement may, however, in special cases be dispensed with. If the® The ENTRANCE SCHOLARSHIP, of the value of £20, awarded in 
work done by any Student be of exceptional promise, the Studentship may October. 
be extended for a second period not exceeding two years. at The SAUNDERS SCHOLARSHIP, of the value of £20. 

Intending Candidates are requested to send letters of application, along The STORER-BENNETT RESEARCH SCHOLARSHIP, of the 
with three testimonials (one of which should vouch for the Candidate's value of £50. 
personal character and general education), so that these shall be delivered = The ALFRED WOODHOUSE SCHOLARSHIP, of £30. 
to the Registrar of the University, Oxford, on or before September 14 ; The ROBERT WOODHOUSE PRIZE, of the value of £10. 
ten copies of these papers must be submitted. In the letter of application 


the ages particulars of INSTRUCTION IN MECHANICAL DENTISTRY. 
already held. ublished records of wor oae may be submitted, but the : 
previous prosecution of original research by a Candidate is not an essential The pny as required for the Dental 
qualification. Candidates should also state in general terms the lines of Com Se 
. Further particulars concerning Fees, Scholarships, &c., can be obtained 


pathological research they think of following if appointed. Testimonials 
ought to be framed with a view to setting forth the Candidate's capacities 
for undertaking research work, and the greatest weight will be attached to 
Candidates are further requested to give the names o' rsons to whom 
their work and capacities are well known, and to whom Eom may be MARIN E BIOLOGICAL ASSOCIATION 7 
made by the Board of Managers. - ae The Council propose to appoint for a few months an additional 
The full text of the Regulations relating to the Studentship will-be found | ASSISTANT NATURALIST on the Staff of the Lowestoft Laboratory 
in the Oxford University Gazette for ae 2, 1904, and copies of these to assist in the experimental work at sea on their steamer //u2x/ey. The 
Regulations can be had on application to the REGISTRAR. appointment will be of a temporary character, terminable in Sep b 
Oxford, March 30, 1907. | next. Duties to commence as soon as possible. Salary, £10 per month, 
| with full allowance for provisions at sea. 
Applications stating age, training, and ability to work at sea to be 


ARMSTR ONG GE addressed as soon as possible to 
NEWCASTLE-UPON-TYNE. Marine Biological Laboratory, Lowestoft. 


TWO FELLOWSHIPS of £125 a year each bes be offered for compe- MARINE BIOLOGICAL LA BORATORY, 


= in The to engage 
in advanced study or research. 
Full particulars may be obtained cn application to LOWESTO FT. 
WANTED, a Young Man as STATISTICAL CLERK and good 
F. H. PRUEN, Secretary. DRAUGHTSMAN (chart work). Salary, £78 per annum. Applicattons, 
in own handwriting, to 


COACH | NG (eRAoTICN. NATURALIST IN CHARGE. 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for | Mathematical Master wanted for Public 
MEDICAL EXAMS. School in Cape Colony. Honoursman; Churchman; unmarried. 


7 Salary, £225, resident. Free passage. Applications (which must 
specify degree, age, &c.) to be sent, with testimonials, to Professor 
EXAM. 


on application to 
THE DEAN. 


Lewis, Cambridge. 


Mr. FREDERICK DAVIS, The Laboratories, 
(Registered in Column B (Advanced Education), Teachers Registration FOR — J oF 


Council, Board of Education, 8.W.), full calf; also 1906, unbound ; from private library.—Offers to ‘‘ N.,” 
49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. Elmshurst, B grove, Worcs. 


ONIVERSITYTY ABERDEEN. 


FACULTY OF MEDICINE. 
SUMMER SESSION, 1907. 
The SUMMER SESSION commences on TUESDAY, APRIL 30, and closes on FRIDAY, JULY 12. 
The Faculty of Medicine embraces the following Twelve Chairs from which instruction is given in all the main departments of Medical Science :— 


rofessor J. ARTHUR THOMSON, M. | Forensic Medicine and 

Physics. C. Niven, D.Sc., F.R.S. Public Health} Professor Martuew Hay, M.D. 
Chemistry on Professor F. R. Japp, LL.D., F.R.S. Surgery... Professor ALEx Ocston, M.D., LL.D. 
-luatomy Professor R. W. Reto, M.D., F.R.C.S. Medici. Professor D. W. Fintay, M.D., LL.D., 
‘hysiology Professor A. MacWituiam, M.D. of “F.R.C.P. 

Jateria-Medica .. Professor J. THzopore Casu, M.D., F.R.S. Midwifery Professor Witt1Am STEPHENSON, M.D. 


: Instruction is also given in special departments of medical practice by Lecturers appointed by the University Court. Clinical instruction is obtained 
in various Hospitals and other Institutions in Aberdeen. 

__ The Degrees in Medicine granted by the University are :—Bachelor of Medicine (M.B.), Bachelor of Surgery (Ch.B.), Doctor of Medicine (M.D.), 
and Master of Surgery (Ch.M.). A Diploma in Public Health is conferred, after examination, on Graduates in Medicine of any University in the United 

ingdom., 
a The total cost of the whole curriculum, including Hospital Fees, Class and Matriculation Fees, and Degree Fees, is usually about £150. Bursaries, 
Scholarships, Fellowships, and Prizes to the number of fifty and of the annual value of 41180, may be held by Students in this Faculty. 

A Prospectus of the Classes, Fees, &c., may be had on application to the SECRETARY. 


FACULTY OF SCIENCE. 

_ The subjects included in this Faculty are :—Mathematics, Natural Philosophy, Chemistry, Botany, Zoology, Geology, Anatomy, Physiology, 

Agriculture, Agricultural Chemistry, Veterinary Hygiene, Agricultural Botany and Rascnsinss, Agricultural Economics, &c. The Degrees granted 
are *—Bachelor of Science (B Sc.), B.Sc. in Agriculture, and Doctor of Science (D.Sc.). A Diploma in Agriculture is also granted. 

The University also grants Degrees in Arts, Law, and Divinity, particulars of which may be had on application to the SECRETARY. 
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Trace maRKs. PA TEN TS, sssics. 


Ww. P. THOMPSON & CO., 
Chartered Patent Agents, 
322 HIGH HOLBORN, LONDON, and at LIVERPOOL. 
Special attention paid to Scientific Inventions. 


Handbook of Patent Law. 13TH EpitTion (1905), entirely 
revised. All countries, 2/6; British Portion only, 6d 


SALE BY PRIVATE TREATY.—The 


whole contents of the Museum of British Natural History formed by 
the late P. B. Mason, M.R.C.S., &c., comprising valuable and 
extensive Collections of Coleoptera, Hymenoptera, Rhynchota, 
Diptera and other Insects, Birds in Cases, Eggs, Shells, Crustacea, 
Dried Plants, Lichens, Fungi, Bryozoa, Glass Models of Marine 
Animals by Biascuka, &c., &c. 

Also the remaining stock of the works on Trichopterygide and 
Corylophide by the late Rev. A. MatTrHEws and Dr. P. B. Mason. 

For Sale by Private Treaty, and to be seen at ‘‘ Trent House” upon 
application to Mrs. Mason, Trent House, Burton-on-Trent. 


NOTICE. 


Announcements of Births, Marriages and Deaths are 
inserted in the advertisement pages of **‘ Nature” at 
3s. Od. for two lines of eighteen words. Each 
additional line of nine words costs As. All orders 
should be accompanied by remittance to cover cost. 


OFFICE OF ‘‘NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


SMEDLEY’S MODELS OF FOSSIL 
SEEDS AND CONES. Latest Productions. Male Neuropteris, 
Bennettites, Lagenostoma (Crossotheca), also Fern Pinnules, Torreya, 
Zamia. Sections of Flowers, Germination of Seeds, &c. Send for 
List.—Mr. H. E. H. Smepvey, F.L.S., F.G.S., “ Saltram,” Shirley 
Road, Southampton. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Trenmeeh, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


BOOES. 


PUBLISHERS’ REMAINDERS IN ALL BRANCHES OF 
LITERATURE, INCLUDING SCIENCE. 

H. J. Glaisher’s March Catalogue Now Ready. Post Free. 
BOOKS AT BARGAIN PRICES. 


H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND Co., 
88 GREAT QUEEN ST., LONDON, W.C., 


can supply most Books in the various Branches of 


SGIENGE ano NATURAL HISTORY 


in good condition at moderate prices. 


STATE WANTS, OR CATALOGUE SENT POST FREE. 


FOREIGN SCIENTIFIC BOOKS 


supplied quickly and cheaply. 
References in principal towns at home and abroad. 
Catalogue of standard and recent works post free. 


W. MULLE R, 16 Grape St. How Oxford St., 


(Lave oF 59 CasTLeE Stseer East.) 


SCIENTIFIC ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
ga LARGEST STOCK in LONDON of SECOND. 
HAND School, Mathematical, Mechanical, Botanical, 
Natural History, ELEMENTARY and ADVANCED 
SCIENTIFIC BOOKS of all kinds at about HALF 
PUBLISHED PRICE. 

CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, 
KEYS AND TRANSLATIONS. 
. BOOKS FOR ALL EXAMS. 


Eth.) POOLE & CO. isi 
104 CHARING CROSS ROAD, LONDON. 


Om Enquiries by letter receive immediate attention. 


APPARATUS FOR 


PHYSICAL MEASUREMENTS 


. Designed by . . 
Professors Matthew Hay, Flowers; Dr. Carson, and others. 
PARTICULARS ON APPLICATION. 
A. & J. SMITH, Opticians, Maxwell House, Aberdeen. 


CATALOGUE (SECTION 1!) 
MICROSCOPES and 


ACCESSORY APPARATUS 
NOW READY gratis on application. 


Entirely rewritten and enlarged. 


Cc. BAKER, 244 HIGH HOLBORN, LONDON. 


NATURE. 


The number for last week (March 28) contained :— 


Reviews :— 

Ultramicroscopes. By THomas H. BLAKESLEy. 

Ancient and Modern Ships. By W. H. W. 

Frequency Curves and Correlation. ByG. U. \. 

Caves and Waterways. By Prof. GRENVILLE A. J. 
COLE. 

Our Book Shelf :— 
Die chemische Energie der leb2nden Zellen.—La Décou- 
verte de l’Anneau de Saturne par Huygens, by W. E. R.— 
German Science Reader.—Céruse et Blanc de Zinc.—- 
Préparation mécanique des Minerais. Résumé pratique. 

Letters to the Editor :— 

The Ballot-Box, by F. H. Perry-Coste; Dr. FRANcIs 
GALTON, F.R.S.—Ketene, by N. T. M. WiLsMorE and 
A. W. StTEwart.—Technical Terminology, by J. T. 
RICHARDS. 


Higher Education in the United States. 'y 


The Asiatic Society of Bengal. 
Robert Warington, F.R.S. By A. D. H. 
M. P. E. Berthelot, By P. J. HArros. 
Notes. Our Astronomical Column. 
Modern Views of the Ether. By Sir OLiverR Lops, 
R.S 


F.R.S. . 
The Institution of Naval Architects. ; 
Ticks as Transmitters of Disease, By Dr. J. W. \V. 
STEPHENS. 
Tropical Botany. 
University and Educational Intelligence. 
Societies and Academies. Diary of Societivs. 


Copies can be obtained through any bookseller, or post-'ice 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7¢. from 
residents abroad, 
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DARTON’S 
OUTDOOR. 


IMPROVED 
THERMOCGRAPH. 


IN STRONG METAL CASE. 
ABSCLOTELY ACCURATE. 


Very finest workmanship throughout. 
Fitted with Fight-day Clock 
BAROGRAPH to match . Se 

May be obtained through any Optician or of the MAKERS, 


CLERKENWELL 
J DARTON & co., OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 
ACTUAL MAKERS of all kinds of Meteorological Instruments. 


Awarded Grand Prix and Dip!6me d’ Honneur at the Milan Exhibition, 1906. 


A RELIABLE EX FORM (AS = OF 


_ APPARATUS 


(PRODUCING BOTH GAS 
AND SOLUTION), 


Which will last for many 
months in constant use 
without renewals or 


cleaning. 


N.B.—This apparatus effects 
such a great saving in mate- 
rial that, where in frequent 
use, this represents quite 
41 a year. 


DescripTivE PAMPHLET post free. 


Sole Makers— 


F. KORISTKA, 


2 Via Revere, MILAN, ITALY. 
MICROSCOPES 
and ACCESSORIES. 


GRAND MODEL MICROSCOPE, 
with Rackwork, Abbe Illuminator, Iris 
Diaphragm, Triple Nose-piece, Ebonite 
Stage, Dry Objectives N.A. 3 and 7*, 
Oil Immersion y. in., Eye-pieces 2 and 
4; Mahogany Case— 

With Revolving Stage and Cen- 
tring Screws, as illustrated, 

Price 410 francs. 

With Rectangular Stage, 

Price 400 francs. 

NEW OBJECTIVE, ,’, in. Semi-apochro- 
matic Homogeneous Immersion. Price 

(including two Compensated Eye- 

pieces 4 and 8—6oo and 1200 dia- 

200 francs. 

+ 

on Application. 


YOU WANT A CAMERA 


when 
travelling, 
that you an 
put in your 


POCKET. 


The 
Busch “ Chic 
Camera 
will take per- 
fect pictures 
nearly 
Post-card 
size, and yet 
is only 


ONE INCH 
THICK. 


Ask to 
see it. 


Lists from . 


EMIL BUSCH OPTICAL CO., 
35 CHARLES STREET, HATTON CARDEN, 


LONDON, E.c. 


PLATES FOR SCIENTIFIC USE. 


When ordering Plates from us, kindly 
inform us as to the purpose for which they 
are intended, and, if possible, the spectral 
region for which they are to be used. 


We can then select the best plates for the 
purpose. 


FREE. 


WRATTEN & WAINWRIGHT, 
CROYDON. 


THE ALLIANCE FOLDING, 
DRAWING & UNIVERSAL STAND 


(Wor.p's PATENT APPLIED FOR). 
Invaluable for Drawing Office, Studio, 
or Lecture Use. 

Made entirely of metal. Absolutely rigid. 
Immediately and easily adjustable to any 
position from level to vertical (uneven 
floors notwithstanding), and to any height 
from 294 to 48 ins. Cheap and portable, 
packs flat 3 ins. deep. Forms an ideal 
Lantern or Large Camera Stand. 
Stock) Top, 19}” x 203” ... £210 O 
Sizes } do., 214” x 264” .. £3 5 O 
Descriptive Circular post free. 


Ww. H. HARLING, 
Mathematical, Drawing, and Surveying 
Instrument Manufacturer. 

47 Finsbury Pavement, London, E.C., 
and at Grosvenor Works, Hackney. 


BOOKLETS 


Estd. 1851. Illustrated Catalogue 
covering all kinds) Gratis. Py 
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WEACMWIILLAN CO.’S LIST. 
MR. PUTNAM WEALE’S NEW BOOK. 


THE TRUGE IN THE EAST3 ‘or the rar cast 


AND ITS AFTERMATH. With Illustrations and Maps. 8vo. 12s. 6d. net. 


DAILY TELEGRAPH.—“ This able and interesting volume. . His work reveals so much of first-hand knowledge, so 
much of careful consideration and patient thought, that it should be "read by all who would know anything of the changing 
situation in the Far East.” 


SECOND AND REVISED EDITION OF VOL. II. 
HANDBOOK OF METALLURGY. Translated by Professor H. LOUIS 
F.1.C., &@. Illustrated. Second Edition. Vol. I].—Zinc, Cadmium, Mercury, Bismuth, Tin, Antimony, Arsenic, 


Nickel, Cobalt, Platinum, Aluminium. 21s. net. 
ye . Previously published, Vol. I. Second Edition.—Copper, Lead, Silver, Gold. 255. net. 


MINING WORLD.—* A valuable addition to mining literature, Dr. Schnabel’s Handbook of Metallurgy must be 
pronounced to be.’ 


FOURTH EDITION. 


INTRODUCTION TO PHYSICAL CHEMISTRY. WALKEE PhD 


F.R.S. 8vo. 105. net. 


“THIRD EDITION. Entirely written and Enlarged. 


CHEMICAL TECHNOLOGY and ANALYSIS of OILS, FATS, 


AND WAXES. By Dr. J. LEWKOWITSCH, M.A., F.I.C., F.C.S., Consulting and Analytical Chemist and 


Chemical Engineer ; Examiner in Soap Manufacture and in Fats and Oils, including Candle Manufacture, to the City and 
—. sf London Institute. With $8 Ilustrations and numerous Tables. In Two Volumes. Medium 8vo, gilt tops. 
36s. n 

NA I TURE. —‘* The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. By Dr. LEWKOWITSCH, M.A., F.I.C. 8vo. 6s. net. 
CHEMICAL TRADE JOURNAL.—‘‘ Bound to become a constant companion to the chemist who deals with oils 
and fats.” 


NEW IMPRESSION NOW READY. 
BIRDCRAF A Field Book of 200 Song, Game, and Water Birds. By MABEL OSGOOD WRIGHT. With 
© 8o full-page Plates. Crown 8vo. 8s. 6d. net. 


THE PRINCIPLES AND PRACTICE OF COAL MINING. 


By JAMES TONGE, M.I.M.E., F.G.S. With 203 Illustrations. Crown 8vo. 55. net. 
THE MINING JOURNAL. _“The book is remarkably comprehensive for one of its size; it is well printed, also well 
illustrated, and can certainly be well recommended.” 


INTRODUCTION TO THE THEORY OF FOURIER’S SERIES 
AND INTEGRALS, AND THE MATHEMATICAL THEORY OF THE 
CONDUCTION OF HEAT. By Prof. H. S. CARSLAW, M.A., D.Sc., F.R.S.E. 8vo, 145. net. 


THE ATHENA: UM.—* Within its limitations the book will be the standard treatise for a generation.” 


THE BEGINNER’S SET OF MATHEMATICAL INSTRU- 


MENTS. Bow Compass; Dividers ; Two Nickel Set Squares (45° and 60° respectively), 4 inches and 5 inches long, two 
edges of which show inches and tenths and millimetres ; Nickel Protractor ; double bevelled 6-inch Rule showing inches 
and tenths and millimetres ; and aLead Pencil. (a) In Metal Pocket- Case, Is. 6d. net. (4) In Cardboard Box, 1s. 67 net. 


NEW IMPRESSION NOW READY. 


THE PRINCIPLES OF THE TRANSFORMER. 


Physics in Cornell University. 8vo. 135. net. 


i VOLUME I. JUST PUBLISHED. 


CYCLOPEDIA OF AMERICAN AGRICULTURE. 


Practices and Ideals in the United States and Canada. Edited by L. H. BAILEY. Fully Illustrated. In 4 Vols. 
Vol. I., Farms: Region, Soils, Farm Plans, Atmosphere. Imperial 8vo. 21s. net. 


MACMILLAN & CO., LTD., LONDON. 
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J.SWIFT & SON, 


Manufacturing Opticians. 
StvEN MEDALS AWARDED 
FOR OpTICAL EXCELLENCE. 


STEVENSON’S ERECTING 
BINCCULAR MICROSCOPE. 


An ideal Instrument for Biological 
Research and general 
Structural Examination. 


Price, with one pair of 
eyepicces, £9 10 O 


University Optical Works, 
81 TOTTENHAM COURT 
ROAD, LONDON, W. 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


{ Belmont Street, Chalk Farm, London, N.W. 


I2 Charterhouse Street, Holborn Circus, London, E.C. 
VOIGTLANDER’S 


HELIAR REFLEX CAMERA. 


CCT CCC 


Dimensions when closed, 7 ins. x7 ins. x64 ins. Weight with Lens, 
5 lbs. Camera, }-plate, with 3 Iouble Dark Slides and ** Heliar” 
Lens, 7} ins. focus, F 4°5, £20. Solid Leather Case, 25s. 
Telephoto Attachment for above (as i//ustration), £3 10s, Similar 
Camera, }-plate size, with **Heliar’’ Lens, £30. Extra Dark 
Slides, 15s, each. hey = Sling Case for Camera and 3 Dark Slides, 
: Ditto, and 6 Dark Slides, 35s. 
**HINTS ON LENSES, ** by Dr. H, Harting, F.R.P.S., and 
Illustrated Supplementary Catalogue sent free. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made standard p 
tern, and numbers are in use in University Laboratories and elsewhere in 


various countries. The whole apparatus is neat and compact and its paris 
easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

It begins toliquefy air in from 6 to zo minutes after the admission of air 
at from 150 to 200 atmospheres pressure, making over alitre of liquid per 
hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 
apparatus vf the same description manufactured under 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 


(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 


IMPROVED 


FAT EXTRACTION APPARATUS | 


As used by the Principal Analysts and the Government 
Research Departments at home and abroad. 
CONSISTING OF 

1 Condenser in combination with 1 Thimble-holder 
1 Extraction Tube 2 Flasks (1 Reserve). 


The Apparatus being provided with a Mercu 
stoppers and corks is obviat 
1O/G Posr Free. 


May be ordered d through any d dealer or from the 
THE SCIENTIFIC GLASSBLOWING Co., 
12 PRINCETON STREET, LONDON, W.C. 


Seal, the use of 


ScHooL BOTANY. 


We have prepared for use in 
Primary & Secondary Schools 


COLLECTIONS OF 
SPECIMENS of VARIOUS 
WOODS AND OTHER 
BOTANICAL OBJECTS. 


The former are very care- 
fully selected in cross and 
long sections, in order to show 
the distinctive features and 
marks of each individual 
wood, and also to show their 
well-marked Botanical 
Characteristics, such as the 
Bak, Rings of Growth, 
Medullary Rays, &c., &c. 


A. 


and prices of above), post free. 
GALLENHAMP & CO., Ltd., 


Jllustrated List in Bo-any and Plant 
Physiology (including full particulars 


19 & 21 SUN STREET, Finsbury Square, LONDON, E.C: 


THE BIRDLAND” 
CAMERA 


has now become the 
standard instrument for 
Natural History Photo- 
graphy. Itis extremely 
simple to operate, yet 
is used by the majority 
of the experts. 
NATURE says: 
** Excellent'y adapted 


for the use of natur- 
alicts.”’ 


: ILLUSTRATED 
dust Our, Post F 


Sole Makers SAN DERS & cnownunsr, 
Specialists in everything pertaining to Natural Histor y Photography, 


71 SHAFTESBURY AVENUE, LONDON, W. 
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3rd REPRINT—NOW READY. 


Revised to present date, 


AN ELEMENTARY COURSE OF 


PHYSICS. 


EDITED BY 


Rev. J. C. P. ALDOUS, M.A., 


Late Fellow of Jesus College, Cambridge; Chief 
Instructor to the Naval Cadets, 1&75—1898. 


Demy 8vo. 892 pages. 7s, 6d. 
Illustrated with 395 woodcuts and 265 blocks. 


NATURE.—-‘‘In this book an attempt is made to givea 
modern and practical course of natural philosophy in a com- 
pendious form, and it may be stated at once that the effort is a 
most successful one. . . . The treatment of the various subjects 
is most lucid and thorough, and is evidently based on an inti- 
mate acquaintance with the requirements of students. Great 
pains have been taken to avoid looseness of statement ; and the 
fact that some of the sections have had the advantage of the 
criticisms and suggestions of Lord Kelvin, Lord Rayleigh and 
others, makes it a trustworthy book of reference.” 


THE INDEX IS EXCEPTIONALLY FULL. 


MACMILLAN & CO., LTD., LONDON. 
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ZEISS FIELD-GLASSES 


i=) 


WITH ENHANCED STEREOSCOPIC EFFECT. 


x6, £6 0 O. 
0, | FOR TOURISTS. 


SPECIAL TYPES FOR NATURALISTS, 
MARINE WORK, HUNTING, &c. 
I/lustrated Catalogue, ‘‘Tn,’’ Post Free on Application. 


CARL ZEISS, JENA 


Branches :— 


LONDON: 29 Margaret St., Regent St., W. 
Berlin, Frankfort o/M, Hamburg, Vienna, St. Petersburg. 


REYNOLDS & BRANSON, LTD. 


Manufacturers of Chemical and Physical 
Apparatus, 


‘“‘Rystos” New Drying Oven. 


SECTION 


This hot-air oven is a greatly improved form, having double 
walls lined with a non-conducting, fire-resisting material, to 
prevent loss of heat. 
Size of oven inside 8" 6"x6"x 6" 


Price in Copper ... 50/- 34. 
» Russian Iron ... 33/- 31/- 24. 


14 Commercial Street, LEEDS. 


PASTORELLI 
& RAPKIN, 


Ltd. 
46 HATTON GARDEN, 
LONDON, E.C. 


ACTUAL MANUFACTURERS 
of all kinds of Meteorological 
Instruments. 


STANDARD 


INSTRUMENTS 
OF ALL KINDS 
(With Kew Certificates if desired). 
Fortin’s Barometers. 
Maximum Thermometers. 
Minimum Thermometers. 
Hygrometers. 
Earth Thermometers. 
Sunshine Recorders. 
Rain Gauges. 
Self-registering Rain Gauges. 
| Rain Cauges. 
Barometers. 


Thermometers. 
Anemometers.  &c., &c., &c. 
JIustrated Price List 
__ Post Free. 
Established 1750. 


Contractors to H.M. Government. 


Telephone : 1981 Holborn. 
Telegrams : Rapkin, London. 


Self-recording 
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_THE DUDDELL PATENT —LANDER’S THERMOGRAPH, 
THERMO - GALVANOMETER. | = 
This Instrument has no SELF-INDUCTION. —— Open Seale, Very Sensitive. 


Currents of ANY FREQUENCY either DIRECT or ALTERNATIKG | 
an! as small as 20 MICRO-AMPERES can be measured with it. 


| 


Quite unlike all other apparatus devised for the same purpose, this instru- 
ment has no multiplying levers in its construction, and thus obviates all 
possibilities of error through any slight fault in the curvature of the bar 
being greatly magnified in direct ratio to the magnifying power of the levers. 
It depends for its action on the use of widely differing coefficients of expan- 
sion, namely, Nickel Steel and Vulcanite, which give sufficient direct move- 
ment, without the use of levers or other gear. This action produces a range 
of about three-quarters of an inch for every 10° F. 

It is supplied, complete, with clock and drum, and records continuously 
| for a week without pene Ha the chart. 
Price £2 17s. 6d., complete, with 8 day clock. 

Japanned Zinc Case, with Celluloid Window, 7s 6d. extra. 
| LANDER’S PATENT ANEMOMETER, Records the 
| force of every separate puff of wind ... one coe 
LANDER’S BAROGRAPH (Aneroid or Mercurial) .. £4 108. Od, 

Price of Instrumert with 4 and 100 Heaters, AA 


And all other Meteorologica! Instruments. 


a= Great numbers of our Instruments have recently been 
supplied to some of the Colonial Governments, 
Kew Certificates with the Instruments if desired. 


The Cambrid ge Scientific Instrument Co., Ltd., Write for Descriptive List (including facsimile reproductions of the 


charts obtained) to:— 


CAMBRIDGE, ENGLAND. LANDER & SMUT 


The Exhibit of the Company was Awarded 2 Grands Prix at the Milan | 
International Exhibition, 1906. CANTERBURY. 


RELAYS. 


ENCLOSED TYPE IN AIRTIGHT 

BRASS CASES, | 

PROVIDED WITH SPECIALLY FINE | 
ADJUSTING SCREW 

AND OBSERVATION WINDOW 


(As Illustrated). 


CONFIDENTLY RECOMMENDED FOR THE 
MOST SENSITIVE WORK. 


£4 108. Od. 
| DAWSON-LANDER SUNSHINE RECORDER 
B17 oO oO | (shows the intensity as well asthe duration) .. £7 10s. Od 


Write for Leaflet, No, 38N, to 


Full Particulars and Prices are contained in List “M,” post free on application to 


MARCONI'’S WIRELESS TELEGRAPH COMPANY, 


TYSSEN STREET, DALSTON, LONDON, N.E. 
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MACMILLAN & C0.'S BOOKS FOR THE SPRING. 


THE GARDEN. 


CECIL (Alicia Amherst). 


crown 8vo, 6s. 


THE BOOK OF THE ROSE. By the Rev. A. Foster 
MELLIAR, M.A. Illustrated. Third Edition. Crown 8vo, 6s. 


ELIZABETH AND HER GERMAN GARDEN. Extra 
Crown 8vo. Illustrated Edition, white buckram, gilt edges, 8s. 6d. 
net. Ordinary Edition, 6s. 
SIMON HARMON VEDDER. Extra crown 8vo, 7s. 6d. net. 

THE SOLITARY SUMMER: By the Author of 
“Elizabeth and Her German Garden.” Extra crown 8vo. Illus 


trated Edition, white buckram, gilt edges, 8s. 6d. net. Ordinary 
Edition, 6s. 


SUN DIALS AND ROSES OF YESTERDAY. 


With about 40 Illustratiors. Extra 


1cs. 6d. net. 


OLD TIME GARDENS. Newly set forth by Alice | 
MORSE EARLE. Profusely Illustrated. Extra crown 8vo, tos. 


net. 


A WOMAN’S HARDY GARDEN. 
RUTHERFORD ELY. With Illustrations. 
net. 


Crown 8vo, 7s. 6d. 


ANOTHER HARDY GARDEN BOOK. By Helena | 


ELY. Illustrated. Crown 8vo, 7s. 6d. net. 


ENGLISH PLEASURE GARDENS. By Rose Stan- 
DISH NICHOLS. Illustrated. Medium 8vo, 17s. net. 


OUR MOUNTAIN GARDEN. 


THOMAS. Illustrated. Crown 8vo, 6s. 6d. net. 


THE COUNTRY SIDE. 
MORE TALES OF THE BIRDS. By W. Warde 


ER. Il'ustrated. Crown 8vo, 3s. 


TALES OF THE BIRDS. By W. Warde Fowler, 
M.A. Illustrated. Crown 8vo, 2s. 6¢.; extra gilt, 3s. 6d. 


A YEAR WITH THE BIRDS. By W. Warde 
FOWLER, M.A. With Illustrations by BRYAN HOOK. 
Third Edition, Enlarged. Crown 8vo, 3s. 6d. Prize Editions, 
2s. 6d. and 3s. ‘6d. 


SUMMER | STUDIES OF BIRDS AND BOOKS. By 
» M.A. Crown 8vo, 3s. 6d. 
BIRDCRAFT. a Field Book of 200 Song, Game, 
and Water Birds. By MABEL OSGOOD WRIGHT. With 80 
Full-page Plates. New Impression. Crown 8vo, 8s. 6d. net. 


ROUND THE YEAR. A Series of Short Nature 
Studies. By Prof. L. C. MIALL, F.R.S. With Illustrations. 
Globe 8vo, 3s. 6. 

INSECT LIFE. Souvenirs of a Naturalist. By 

E. With a Preface by DAVID SHARP. M.A., 
F. R 1% "eainea. Crown 8vo, 6s. Prize Library, 2s. 6d. 

LIFE AND HER CHILDREN. Glimpses of Animal 
Life from the Amceba to the Insects. By ARABELLA B. BUCK- 
ie de, With upwards of 100 Illustrations. 18th Thousand. Crown 
vo 

WINNERS IN LIFE’S RACE; oF the Great Back- 
boned Family. Ky ARAB ELLA ’. LEY. With 
pum-rous Illustrations. 7th Thousand. 6s. 


MORAL TEACHINGS OF SCIENCE. By Arabella B. 
rown 8vo, 35. 
THE SCENERY OF ENGLAND, AND THE CAUSES 


ITIS DUE. By the Right Hon. LORD AVEBURY, 
».C.L,LL.D. With Illustrations. ‘Third Edition. Crown 8vo, 6s. 


NATURAL HISTORY AND ANTIQUITIES OF SEL- | 


BORNE. By GILBERT WHITE, with Notes by FRANK 
BUCKLAND, a Chapter on Antiquities by LORD SELBORNE, 
and New Letters. Illustrated. Crown 8vo, 6s. 


NATURAL HISTORY OF SELBORNE. By Gilbert | 


WHITE. 8vo, 3s. 6d. net. (Library of English Classics. 


TIES OF NATURAL HISTORY. | 
CURIOSITIES 0 fey | AMONG ENGLISH HEDGEROWS. 


Series separately, in Crown 8vo, 2s. 6d ; extra gilt, 3s. 6d., as | 


BUCKLAND. Popular Edition, with a few Illustrations. Kach 
follows: First Series—Rats, Serpents, Fishes, Frogs, Monkeys, 
&c. Second Series—Fossils, Bears, Wolves, Cats, Eagles, Hedge- 
hogs, Eels, Herrings, Whales. Third Series—Wild Ducks, Fish- 
ing, Lions, Tigers, Foxes, Porpoises. Fourth Series—Giants, 
Mummies, Mermaids, Wonderful People, Salmon, &c. 


With Coloured Illustrations by | 


| 
By 
ALICE MORSE EARLE. Profusely Illustrated. Crown 8vo, | 


By Helena | 


HERTFORDSHIRE. By 
By Mrs. Theodore 


| _ FORTY YEARS IN A MOORLAND PARISH. Re- 
CHILDREN’S GARDENS. By the Hon. Mrs. pratee | | 


minescences and Researches in Danby-in-Cleveland. By Canon 
ATKINSON. Extra Crown 8vo, 5s. net. Illustrated Edition, 


12s. net. 


| Both the Sollowing volumes contain much practical in, formation on 


Sport and Natural History. Crown 8vo, 2s. 6d. eac 
gant, gilt edges, 3s. 6:7. each. 


WALKS, TALKS, TRAVELS. AND EXPLOITS OF 
TWO SCHOOLBOYS. By Canon ATKIN 


PLAYHOURS AND HALF-HOLIDAYS: a Further 
Experiences of Two Schoolboys. By Canon ATKINSON. 


; Cloth ele- 


BOOKS OF ROAD TRAVEL. 


COACHING DAYS AND COACHING WAYS. By 
U'tRAM TRISTRAM. With Illustrations by HUGH 
THOMSON and HERBERT RAILTON. lobe 8ve, 35. 61. 
Pocket Edition. Foolscap 8vo, 2s. net ; or in leather limp, 3s. net. 


HIGHWAYS AND BYWAYS SERIES. 

Profusely Illustrated. Extra crown 8vo, gilt tops, flat backs, in 

uniform binding, 6s. per vol. 

SUSSEX. By E. V. Lueas. Illustrated by 
FREDERICK L. GRIGGS. 

LONDON. By Mrs. E. T. Cook. Illustrated by 
HUGH THOMSON and FREDERICK L. GRIGGS 

H. W. Tompkins. _Illus- 

trated by FREDERICK cric GS. 

SOUTH WALES. By A. So Bradley. Illustrated 
by FREDERICK L. coy 

NORTH WALES. B Bradley. oiilustrated 
by JOSEPH PENNE #3 HUGH THOMSON. 

THE LAKE DISTRICT. By A. G. Seotien. Illus- 
trated by JOSEPH PENNELL 

YORKSHIRE. B Arthur H. Norway. piilustrated 
by JOSEPH PENNELL and HUGH THO N. 

EAST ANGLIA. By W. A. Dutt. Mlustrated by 
JOSEPH PENNELL. 

DEVON AND CORNWALL. By Arthur H. Norway. 
Illustrated by JOSEPH PENNELL and HUGH THOMSON. 

DONEGAL AND ANTRIM. wey Stephen Gwynn. 
Illustrated by HUGH THOMSO 

NORMANDY. By Rev. P encinit Illustrated 
by JOSEPH PENNELL. 

DERBYSHIRE. BY J. B. Firth. Illustrated by 
NELLY ERICHSE 

OXFORD AND THE COTSWOLDS. By | Herbert A. 
EVANS. illustrated by FREDERICK L. GRIG 

DORSET. By Sir Frederick Treves. Illustrated 
by JOSEPH PENN 

BERKSHIRE. By Edmund Vincent. Iilus- 
trated by FREDERICK L. GRIGGS. 

MR. HISSEY’S ROAD BOOKS. 

UNTRAVELLED ENGLAND. 24 Full-page Illus- 
trations vo, 105. 

ON SOUTHERN ENGLISH ROADS. With Illus- 
trations emy 8vo, 16s. 

THROUGH TEN ENGLISH COUNTIES. With 

Illustrati ns. Demy 8vo, 16s. 


OVER FEN AND WOLD. With 14 Full-page 


(and some smaller) Illustrations. Demy 8vo, 16s. 


an uD. FASHIONED JOURNEY IN ENGLAND 
ALES. Demy 8vo, with Frontispiece, ras. 
FOUR WORKS Written and Illustrated by 
CLIFTON JOHNSON. 


Extra crown 8vo, 8s. 6d. net each. 


Introduction 
by H. MABIE. 


_ ALONG FRENCH BYWAYS. 
_ THE ISLE OF THE SHAMROCK. 


THE LAND OF HEATHER (Scotland). 


MACMILLAN & CO., Lrp., LONDON. 


| 
P 
I 
ee 
Ill 
: 
Rt 
| 
LS) < 
Co 
Ca 
Mc 
T 
po 
4 
i or 
N 
G 
‘ P 
A 
5 
: i 
Y 
Q 
“ee 


APRIL 4, 1907] 


PETROGRAPHY & GEOLOGY. 
NEW COLLECTIONS OF LANTERN SLIDES. 


I. Representing the micro-photos of the plates of the latest edition of 
H. Rosenbusch’s and E. Wiilfing’s text-book, ‘‘ Mikroskopische 
Physiographie,” Vol. I., Parts I. and II. 

Rosenbusch- Collection A (Plates IV.-XVI., Vol. I. Part I.), 
showing growth of ei inclusions, aggregates, deformations, 


&c. ; 76 slides eve 106 Marks 
Rosenbusch-Collection B (Plates L.-xI1., Vol. I. Part II.), 
showing the rock-forming minerals ; 72 slides’ - 100 Marks 


In connection with these we remind readers of the ‘petrographical 
collections of lantern-slides showing ‘‘the mode of occurrence of 
rock-forming minerals,” ‘tthe microstructure of the rock-forming 
minerals,” “the structures of rocks,” &c. (see our advertisement in 
former numbers). 
ll. The New Collection of Slides for the illustration of the study 
of Earthquakes, arranged by Dr. A. Sieberg (Strassburg); showing 
not only the effects of earthquakes, but principally the mode of 
investigation ; seismometer, P, gram, &c., &c.; the 
collection consists of 75 slides ie “a 105 Marks 
Ill. Relief-maps of the Siebengebirge on the 
Rhine” and the ** Vosges Mts.”’ have just been constructed ; they 
are carefully coloured and neatly framed. Prices: Siebengebirge, 
75 Marks; Vosges Mts., 60 Marks, with cap showing the distri- 
bution of former glaciers, 90 Marks. Ask for special bulletin. 


Collections of Minerals, Fossils, Meteorites, purchased for cash 
or exchanged. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


ESTABLISHED 1833. EsTABLISHED 1833. 
Great Reduction in Prices of 


GLASS-CAPPED BOXES, CARD TRAYS, 
WOOD TABLET & SPECIMEN TUBES. 


Collections or Single Specimens of Minerals, Rocks or Fossils, 
Cabinets, Geologists’ Hammers and Chisels, Wood and Glass 
Models of Crystals and other Geological and Mineralogical 
Requisites. 
ROCK SECTIONS PREPARED TO ORDER. 
New Catalogues Post Free. 


THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospbzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price rs. per Tube, Post Free. Heli> 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; oa. Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; hora (preserved); Leptoplana ; Lineus, Amphi . 
Nereis, Apbrosite, Arenicola, - Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, "Buccinum, Eledone, 
Pectens Bugula, Crisia, Pediceilina Holothuria, Asterias, Echinu-, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and’ more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 
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WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@G8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Su sae peed of Cabinets and Apparatus, refer. 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS' EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Bounted by First class 
Workmen true to Nat 
All Books and Publieations on Rina History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
pe CATALOGUE (102 pp.) POST FREE. 


Sales by Auction. 


SALE OF GENERAL NATURAL HISTORY SPECIMENS. 
TUESDAY NEXT, ar 12.30. 


MR. J. C. STEVENS will Offer at his 


Rooms, 38 King Street, Covent Garden, London, W.C., British and 
Exotic Lepidoptera in boxes and papers; Heads and Horns of Big 
Game; Minerals, Shells. Birds’ Eges ; Birds set up in glass cases ; 
British and Foreign Land and Freshwater Shells ; Cabinets, &c. 
On view Monday prior ten to five and morning of ‘sale. Catalogues on 
application. 


SALES OF MISCELLANEOUS PROPERTY. 
MR. J. C. STEVENS begs to announce 


that SALES are held EVERY FRIDAY, at Lis Rooms, 38 King 
Street, Covent Garden, London, W.C., for the ¢isposal of MICRO. 
SCOPES, SLIDES, and OBJECT 1VES—Telescopes—T heodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 2 to 5 and morning of Sale. 


MICROSCOPY. 


CLAREE & PAGE, 
104 LEADENHALL STREET, LONDON. 
MARINE SLIDES, &c.—Every Biological teacher, student, or amateur 
microscopist should see our new and beautiful slides, extended and mounted 

without pressure :— 
Coryne, Tubularia, Eudendrium, Obelia, Bugula, Flustra, Bicellaria, 
Lucernaria, Hormiphora, Porpita, Velella, Pennatu'a, Alcyonium, 
Gorgonia, Phyllirrhoe, Creseis, Caprella, Phyllosoma, Sapphirina, 
Holothuria, Amphiura, Tomopteris, Salpa, Sycon, &c. 
Diatoms, Rocks, g Heme and parts, Botanical, Lists free. 
Second-Hand List, Microscopes and all accessories, free. 


TEORION ITE. 


Ordinary, 4/- per oz. Typical Cubes, all picked, and } in. diameter, 
9/= per oz. ; }in., 4 in. and above, at from 1/- to 4/- a cube. 
Twin Crystals, 2/- per gramme. Post FREE. 
ae” NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


NOTICE,.—Advertisements and business letters for 
Communications to the Editor. 


SUBSCRIPTIONS TO ‘NATURE. 


& s. £5. d. | 
6 | 


Nature should be addressed to the Publishers; Editorial 


Yearly 8 Yearly . + 110 
Half-yearly . . . 6 Half-yearly . ors 6 
Quarterly Quarterly 8 o | 


The telegraphic address of NATURE is ‘“‘ PHusiIs,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 
4s. d. 
*Three Lines in Column . o 2 6 Quarter Page, or Half 
ne Sixteent: ‘ay ight 10 
One Eighth Page, Guster Halfa Page, 35 0 
Column - 6 Whole Page. + 6 6 


* The first line being in heavy type is charged for as — Lines. 
Cheques and Money Orders payable: to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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LEYDEN JARS SUPERSEDED. 


IMOSCICKI 
CONDENSERS 
FOR { WIRELESS TELEGRAPHY 


ALTERING POWER FACTOR 
as PROTECTING DEVICE. 


Already adopted for Wireless Tele- 
graphy work in this country with 
highly satisfactory results. 


Laboratory and Technical 
Types. 


Shown at the Royal Institution on 22nd March. 
SOLE AGENTS— 


ISENTHAL & CO., 


Contractors to 
the Admiralty, War, India, and Colonial Offices, &*c. 


1°85 MORTIMER STREET, LONOON, W. 


NEW CIRCULAR BEAM 
CHEMICAL BALANCE. 


New Circular Beam Chemical Balance for a charge up to 100 
grammes in each Pan ; sensible to 1/roth partof a milligramme. All Knife- 
Edges are of Agate working on Agate Planes. In Mahogany and 
Glass Case, with Polished Slate Base, Counterpoised Sliding Front, Side 
Doors. Beam divided in 1/:oths of a milligramme. Rider A paratus. 
Automatic Arrestment for arrest of Pans and Beam. Pans 7 cm. Sassatee. 
Level, and Levelling Screws. €C1O O O. 


ILLUSTRATED LISTS ON APPLICATION. 


C. E. MULLER, ORME & CO., Ltd.. 


Scientific Glass Blowers and Manufacturers o. 
Chemical and Physical Apparatus, 


148 HIGH HOLBORN, LONDON, W.C. 


INFLUENCE ELECTRIC MACHINES. 


The plates of these machines work in highly compre‘sed ai:, 
and electrical leakage is prevented to such an extent as to raise 
the voltage to that of plates quite twice the diameter. 


> 


No. 1 Machine with cylinder 6} inches diameter, £9. 


TOWNSON & MERCER 


34 CAMOMILE STREET, anp 
89 BISHOPSGATE STREET WITHIN 
LONDON, E.cC. 


the Stereoscopic Company’s 


BLOCKNOTES ” 


Is 
Smallest . . 
Practical Camera 
made, and pro- 
duces Exqui- 
site Photo- 
graphs of 
g any THE 
— ONLY 


CAMERA 
} 


OF ITS KIND. 


Prices from 


Write tor List No. 12D. | 


this interesting litte Camera 


. FREE from . 


} The London Stereoscopic Co., 


106 & 108 REGENT ST., LONDON, \. 


Printed by Ricuaxp CLay anp Sons, LimiTep, at 7 & 8 bread Street Hill, Queen Victoria Street, in the City of London, and puolished by MACMILLAN 


anv Co., LimiTEp, at St. Martin's Street, London, W.C., and THe MacmiiLan Company, 66 Fifth Avenue, New York.—Tuurspay, April 4, 1907. 
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the solid ground 
Of Nature trusts the mind which builds for aye.’-—WorpswortH. 
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[Prick SIXPENCE , 


i Registered as a Newspaper at the General Post Office.) 


Newton’s New Demonstrator’s 
“Transpaque” Lantern 


Has all the advantages 
of our well-known 
** Demonstrator’s 
Lanterns, and in 

addition will show 
brilliantly on the 
screen, opaque 
objects or book 

illustrations, if not 
larger than a 
large postcard. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


{All Rights are Reserved. 


REYNOZLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty’s 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


(CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water, 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 550 pp. and 1500 
Lilustrations, free on application. 

DesiGNs OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 


1/-, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


TELEPHOTOGRAPHY. 


Free on application to 
R. & J, BECK, Ltd., 68 CORNHILL, LONDON, 


STANDARD 


RECORDING RAIN GAUGE 


PATENT) 
IN IMPROVED COPPER 
CASE. 


Full particulars on 
application to the 
Sole Makers— 


Negretti & Zambra, 
38 Holborn Viaduct, 


E.C., 
LONDON. 


Branches: 
45 CORNHILL, E.c. 
122 REGENT STREET, W. 
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SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CIIELSEA, S.W. 


The Day College Courses consist of Pr hours per week, and are in prepara- 
tion for London University degrees of B.Sc. in Mechanical and Electrical 
Engineering in Chemistry, Physics and Natural Science. Session Fee, £15. 
The Zvening Classes consist of similar courses at much reduced rates. 
The Zechnical Day Courses are arranged to extend over 3 years and 
prepare for Engineering, Electrical, Chemical and Metallurgical professions. 
*S. Skinner, M.A. 
*W. H. Ecctes, D.Sc. 
|: . Lister, A-R.C.S. 
*L. Lownps, B.Sc., Ph.D. 
*J. B. Coteman, A.R.C.S. 
. C. Crocker, M.A. 
. H. Lows, B.Sc. 
W. Hace. 
. E. OAKDEN. 
. B. Lacey. 
G. Hitt, A.R.C.S. 
J. Masten, F.LS. 
. W. F. Putten, Wh.Sc. 
y SMITH. 


Mathematics and Physics ... 


* 


Chemistry 


ren 


Geology 


* 


Botany ... ‘ns 
Engineering oss { 
J. Maxower, B.A. 
Electrical Engineering «4 U. A. OscHwacp, B.A. 
B. H. Morrny. 
*Recognised Teacher of the University of London. 
@ Full gotpetas from the SECRETARY, post free, 4¢.; at the Office, 
price 1d. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College bave passed London 
University Examinations. 


Prospectas- may be had post free from the VicE-PRINCIPAL, 
University Tutorial College, 32 Red Lion Square, Holborn, 
W.C. 


THE SIR JOHN CASS TECHNICAL INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


The following special courses of instruction will be given during the 
Summer Term, 1907 :-— 

Physical Chemistry. 
By G. SENTER, B.Sc., Ph.D. 

A course of twelve lectures and demonstrations arranged for those 
engaged in chemical and electrical industries, who desire to become 
acqiainted with the recent advances in this branch of science. ‘The course 
is also adapted to the requirements of candidates for the final B.Sc. examin- 
ation of London University. Monday evenings, 7 to 9 p.m., commencing 
Monday, April 8. 

The Methods of Differential and intogras Calculus, and 
their application to Chemical and Physical Probiems. 
By R. S. WILLOWS, M.A., D.Sc. 

A course of twelve lectures arranged for students of Physical Chemistry, 
and for those engaged in Chemical Industries, whose mathematical know- 
ledge is insufficient to enable them to follow the newer books and papers on! 
physical chemistry and its technical applications. 

The standard of mathematics required on joining the class will not go 
beyond an elementary knowledge of Algebra. Friday evenings, 7 to 8 p.m., 
| Friday, April 12. 

Detailed Syllabus of the courses may be had upon application. 

~ -W. H. DAVISON, M.A., Clerk to the Governing Body. 


B.A. anno B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE (Residence abroad no 
impediment) and ORAL TUITION on a THOROUGHLY INDI. 
VIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN : Science, Mathematics, Logic, 
Psychology, Political Economy, Latin, Greek, French, German, &c. 

or terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
Burlington Correspondence College, Clapham Common, London, S.W. 


* 
> 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANF, E.c, 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 
Ph.D., D Sc., 


Wren, Ph.D., B.A., B.S-. 
GrirFitus, D.Sc. 


Chemistry 


Physics... one - D. Owen, B.A., B.Sc. 

B. W. Crack, B.Sc. 
H. Smart, M.A. 

C. V. Coates, M.A. 
Botany ... oo = V. H. Buackman, M.A, 
Zoology ... pan H. W. Untuank, B.A., 
Geology & Mineralogy «. J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M 

RESEARCH in Chemistryand Physics in well-equipped laboratories, 
Freneh, German, Spanish, and Italian Classes. 
EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building —_ Se Construction, Theoretical Mechanics, Applied 
hanics an hani 


Prospectus gratis on application to the Secretary. 


INDIAN FOREST SERVICE, 


The Secretary of State for India in Council proposes to appoint this year, 
with the advice of a Selection Committee, not less than 18 Probationers for 
this Service. 

Candidates must have attained the age of 18 years on July 1, 1907, and 
not have attained the age of 22 years on January 1, 1907; they must possess 
a good general education, and, if possible, a knowledge of Chemistry and 
of Mechanics and Physics. 

The Probationers will defray their own expenses during the period of 
probation at Oxford and on the Continent. 

Forms of application may be ob d (with fuller particulars) from the 
SECRETARY, Public Department, India Office, London, S.W., to be 
returned to him not later than MONDAY, JULY 1, 1907. 

The scale of pay of the upper controlling staff of thé Thdian Forest 
Service has recently been improved. 

A. GODLEY, 


India Office, Under Secretary of State. 
February 9, 1927. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

The Governors have opened AN ADDITIONAL 50 BEDS on the Medical 
side of the Hospital. 

The numerous Hospital Appointments in both special and general 
departments are open to Students without charge, and the holders of 
Resident Appointments are provided with board and lodging. 

School provides the full Curriculum for the L.D.S. 
ngland. 

x Handbook of Information for those about to enter the Medica! Pro- 
fession will be forwarded on application. 

For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the College, &c., 
apply personally, or by letter to the Dean, Guy's Hospital, London 
Bridge, S.E. 


UNIVERSITY OF MANCHESTER. 
FACULTY OF MEDICINE. 


(Including the DENTAL, PHARMACEUTICAL and PUBLIC 
HEALTH DEPARTMENTS). 

The SUMMER SESSION will commence on WEDNESDAY, APRIL 
24, when the Registration of Students will begin at 9.30 a.m, 

LECTURES and PRACTICAL WORK will begin on THURSDAY, 
the 25th. 

Consees of Instruction are given which also meet the requirements of 
other Universities and other Examining Bodies. 

CLINICAL INSTRUCTION. In association with the University 
there are Hospitals containing over rooo beds. 

There are Halls of Residence for men and women students. 

Prospectuses as to Courses of Study and Examinations will be forwarded 
on application to the REGISTRAR. 


LONDON (ROYAL FREE HOSPITAL) 
SCHOOL OF MEDICINE FOR WOMEN. 
8 HUNTER STREET, W.C. 


The SUMMER SESSION will begin on MAY 1, 1907. Stucents 
ae on that date can compete for the Entrance Scholarships awarded 
in October. 

Special classes are arranged for the Preliminary Scientific and M.B., !).S. 
Examinations of the University of London. 

Particulars as to Fees, Scholarships, &c., can be obtained from the 
Secretary, Miss Dovie, M.B. 

J. A. H. COCK, M.D., 
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COUNTY OF LONDON. 


The London County Council invites applications for appointment as 
ASSISTANT MISTRESS specially qualified in science in the Malmes- 
bury Road Higher Elementary Girls’ School. Bow, E. 

The salary will be in accordance with the London County Council scale, 
part ulars of which are set out upon the form of application. 

Applications should be made on Form 40 H.G., to be obtained from the 
or THE CounciL, Education Offices, Victoria Embankment, W.C., 
to whom they must be returned not later than 10 a m. on April 15, 1907, 
acco: panied by copies of three testimonials of recent date. 

didates applying through the post for the form of application should 
enclose a ped and add d lope. 

Caovassing, either directly or indirectly, will be held to be a disqualifi- 
catic: for employment. 

F.!| particulars of appointments in the Council's service are published in 
the London County Council Gazette, which can be obtained from the 
Cou:.cil’s publishers, Messrs. P. S. King and Son, 2 and 4 Great Smith 
Street, Westminster, S.W., price, including postage, 1}¢. an issue, or, for 
the year, a prepaid subscription of 6s. 6d. 

G. L. GOMME, 


Clerk of the London County Council. 
Education Offices, 


Victoria Embankment, W.C., 
April 4, 1907. 


COUNTY BOROUGH OF SALFORD 
EDUCATION COMMITTEE. 
ROYAL TECHNICAL INSTITUTE, SALFORD. 
Principal—H. B. KNOWLEs, M.A. (Oxon.). 

The Education Committee require the services of an ASSISTANT in 
the ELECTRICAL ENGINEERING DEPARTMENT, to commence 
duties in September next. Commencing salary, £150 per annum. Work- 
shop experience, college training and evidence of teaching ability will be 


considered in making the appointment. Forms of application may be 
obtained from the undersigned, to whom they should be returned not later 


than April 22, 
OGILVIE DUTHIE, 
Director of Education. 


Education Office, 
Chapel Street, Salford, 
April 3; 1907. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 
PADDINGTON, W. 
(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on APRIL 23. 

The Medical School provides courses of instruction covering the 
ENTIRE MEDICAL CURRICULUM for the Degrees of the Univer- 
sities, and for the Diplomas of M.R.C.S., L.R.C.P. All courses are 
recognised by the University of London for Internal Students, 

SIX ENTRANCE SCHOLARSHIPS, value £145 to £52 10s., com- 
peted for in September. Students entering in April are eligible. 

Complete handbook on application to the Dean. 


MARINE BIOLOGICAL ASSOCIATION. 


The Council propose to appoint for a few months an_ additional 
ASSISTANT NATURALIST on the Staff of the Lowestoft Laboratory 
to assist in the experimental work at sea on their steamer //ux/ey. The 
appointment will be of a temporary ch , terminable in Septemb 
next. Duties to commence as soon as possible. Salary, £10 per month, 
with full allowance for provisions at sea. 

Applications stating age, training, and ability to work at sea to be 
addressed-as soon as possible to 


Narura.ist 1x CHARGE 
Marine Biological Laboratory, Lowestoft. 


MARINE BIOLOGICAL LABORATORY, 
LOWESTOFT. 


WANTED, a Young Man as STATISTICAL CLERK and good 
DRAUGHTSMAN (chart work), Salary, £78 per annum. Applications, 
in own handwriting, to 


NAaTURALIsT IN CHARGE. 


JUNIOR seeks Re-engagement in Chemical 
laboratory. Three years’ previous experience as assistant to’ well- 
known Professor. Good knowledge of chemicals and apparatus. 
Passed and Stage Exam.—'‘t K,"41 York Street, Buckingham Gate,S.W. 


SMEDLEY’S MODELS OF FOSSIL 
SEEDS AND CONES. Latest Productions. Male Neuropteris, 
Nennettites, Lagenostoma (Crossotheca), also Fern Pinnules, Torreya, 
Zamia. Sections of Flowers, Germination of Seeds, &c. Send for 
List.—Mr. H. E. H. Smepiey, F.L.S., F.G.S., “ Saltram,” Shirley 
Road, Southampton. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 


SALTS 
RADIUM, 


and Radio-active Salts of all Strengths. 


All the Salts are absolutely guaranteed ; 
they are prepared according to the methods 
used by the late M. CURIE, and are standardised 
with his instruments by M. DANNE, assistant of 
Mme. CURIE, Professeur a la Sorbonne a Paris. 


ARMET LISLE. 


Factory at Nogent-sur-Marne. 
Offices: 13 Rue Vignon, Paris, 


~—W.& G. Foyie, 135 Charing Cross Road, London, W.C. 


> — 
STORAGE BATTERIES 


FOR 
LABORATORY, EXPERIMENTA 
| specia. Terms| @ 
ELECTRO- To 
MEDICAL SCIENTIFIC 


PURPOSES. INSTITUTIONS. 
Made throughout in 
our OWN FACTORY, 
enabling us to pro- 
duce them at first 
cost combined with 
exceptionally 
large output, and 
great durability. 


ge For full particulars of 
above see our 


New Accumulator 
List 


NOW READY, gratis and 
post free on application. S< 


HARRY W. COX, Ltd., 
MANUFACTURING ELECTRICIANS, 
Contractors to many departments of H.M. Government, 
FAcTORY, SHOWROOMS, AND OFFICES: 


4a ROSEBERY,AVENUE, & 15-24 LAYSTALL ST., LONDON, E.C. 
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SCIENCE MASTERS WANTED. 


May and September Vacancies. 
Nova Scotia, Univ. Coll.; Secondary School, North England, £200 ; 
Physics and Elec. Engineering, London Coll., £200. Vacant Mastershi 7 
England and Abroad. List o "Appointments "sent to all Candidates. 
Preliminary Fee. 
ORELLANA & CO. 
can g each did. with good references an appointment. 
Estp. OVER 50 YEARS. 


80 WIGMORE STREET, LONDON, W. 


NOTICE. 


Announcements of Births, Marriages and Deaths are 
inserted in the advertisement of Nature” at 
3s. Od. for two lines of eighteen words. Each 
additional line of nine words Costs 1s. All orders 
should be accompanied by remittance to cover cost. 


OFFICE OF ‘‘NATURE,” 
‘ST. MARTIN’S STREET, LONDON, W.C. 


HARRINGTON’S 


PURE CHEMICALS 
AND REAGENTS 


LABORATORIES and RESEARCH 


are of the HIGHEST GRADE. 
OBTAINABLE THROUGH ANY DEALER. 


List on application to 


HARRINGTON BROS., Ltd., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON. 


SECOND-HAND TELESCOPES. 

5 in. Dallmeyer, Equatorial with Clock, complete £80. 4 in. Cooke, 
Equatorial and (lock, complete £60. 33 in. Cooke Altazimuth, complete, 
nearly new, £17 10s, 

SECOND-HAND MICROSCOPES. 

Baker’s Nelsoy No. 2, complete with accessories, £16, Watson’s 
Edinburgh H.. Bacteriological — £16 10s. Swift's Bacteriological, 
best pattern, complete, £14 10s. 

STANDARD BAROMETER by Pastorelli & Rapkin. Perfect 
order, £4 4s. Many others, ali kinds. New Lists on Application, 

A. CLARESON CoO., 
-28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


PHG@NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
19 LOMBARD ST., E.C. 1782. 
FIRE. 
WOREMEN’'S COMPENSATION. 
BURGLARY. 
PERSONAL ACCIDENT. 
FIDELITY GUARANTEE. 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 

2} PER CENT. INTEREST 

allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 

All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE. 
C. F. RAVENSCROFT, Secretary. 


| With Regulator and 


RECTIFYING X-RAY TUBE. 


FOR DIRECT pn ALTERNATING CURRENT. 
PaiEenT No. 3166.) 

Works direct ae high tension alternate currents 
without using any other valve or rectifier. Gives great 
brilliancy of screen, perfection of definition, and has a 
very long life. 

With Vacuum Regulator ° 
and Light Anode, 
£2 5s. 


Heavy Ancde, £2 15s. 


A. ©. COSSOR, 54 Farringdon Rd., London, E.C. 


Gold & Silver Medals St. Louis Exhn., 1904. ‘Telephone : 10,547 Central. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc.,and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 


Dublin : EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN,MARSHALI., HAMILTON, KENT & CO., Ltd. 


SCIENTIFIC WORTHIBS. 


The following is a list of the Steel Portraits that have ree in the above Series :— 


MICHAEL FARADAY. LORD KELVI 

AS HENRY HUXLEY. 
S 

HERMANN L. F, HELMHOLTZ. 


SIR GEORGE “GABRIEL SIR JOSEPH DALTON HOOKER 
STOKES. WwW ARVEY. 


SIR CHARLES L 


LOUIS R. AGA 


SSIZ 
SON | 
ROBERT WILHELM BUNSEN, JEAN ANDRE 


N. SIR RICHARD OWE 
BARON ADOLF ERIK NOR- JAMES CLERK MAXWELL. 
WILLIAM SPOTTISWOODE. 
‘ARTHUR CA YLEY. 


JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

| DMITRI IVANOWITSH MEN- LORD R 
DELEEFF. 


LOUIS PASTEUR. 


SIR GEIKIE. 
LORD LIST 
STANISLAO CANNIZZARO. 
PROF. VON KOLL 
PROF. SIMON NEWCOMB. 
SIR HUGGINS. 
YLEIGH. 


JAMES PRESCOTT JOULE. 


W. SIEMENS. 


PROF. SUESS. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kélliker, 
Prof. S. Newcomb, Sir W. Huggins, Lord Rayleigh and Prof. Suess belong to a New Series 


and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Series 
of 85 Portraits in a Handsome Portfolio for £9, carriage paid. The Portfolio may be hid separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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TEXT-BOOKS OF PHYSICAL CHEMISTRY. 


EDITED BY 
SIR WILLIAM RAMSAY, K.C.B., F.R-S. 


A SECOND AND ENLARGED EDITION IS NOW READY. 
With 118 Figures in the Text. Crown 8vo. 5s. 


THE PHASE RULE 


AND 


ITS APPLICATIONS. 


By ALEX. FINDLAY, M.A., Ph.D., D.Sc. 


Together with an 
INTRODUCTION TO THE STUDY OF 
PHYSICAL CHEMISTRY. 


By SIR WILLIAM RAMSAY, K.C.B., F.R.S. 
LONCMANS, CREEN, & CO., 39 Paternoster Row, London, E.C. 


ROYAL DUBLIN SOCIETY. 
SCIENTIFIC PROCEEDINGS. 
Vol. IX. New Series. No. 13. Sewed. With Plate. 1s. 6d. 
A CONTRIBUTION TO THE STUDY OF EVAPORATION 
FROM WATER-SURFACES. 
By J. R. SUTTON, M.A. 
Vol. IX. New Series. No. 14. Sewed. 6d. 
METHOD OF DETERMINING THE ABSOLUTE 
DILATION OF MERCURY. 


By J. JOLY. Sc.D.. F.R.S., 
Professor of Geology and Mineralogy in the University of Dublin. 


ECONOMIC PROCEEDINGS. 
Vol. I. Part IX. With 2 Plates. 1s. 
SOME INJURIOUS FUNGI FOUND IN IRELAND. 
By T. JOHNSON, D.Sc., F.L.S. 
Wititams & Norcare, 14 Henrietta Street, Covent Garden, London W.C. 


BOOKS. 


PUBLISHERS’ REMAINDERS IN ALL BRANCHES OF 
LITERATURE, INCLUDING SCIENCE. 

H. J. Glaisher’s March Catalogue Now Ready. Post Free. 
BOOKS AT BARGAIN PRICES. 


H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W. 


NATURE. 


The number for last week (April 4) contained :— 

Reviews :— 
Chemical Capctaogate, By Dr. A. E. H. 
Tutton, F.R.S.—A New Work on Organic Evo- 
lution, By A. D. D.—Electric Railways. 

Our Book Shelf. 

Letters to the Editor :— 
Ionisation by Spraying, by A. S. Evz.—On the Extinct 
Emeu of the Small Islands off the South Coast of Australia 
and probably Tasmania, by Prof. Henry H. GiGLIoLi.— 
Mean or Median (with Diagram), by G. Upny YuLe.— 
Golden Carp attacked by a Toad, by Prof. ADRIAN J. 
Brown.—The Atomic Weight of Nickel, by F. E. 
Hackett.—Light Sense-Organs in Xerophilous Stems 
(ilustrated), by R. J. D. GRAHAM. 

The Living Welwitschia. (Zilustrated.) By Prof. 
H. H. W. PEARSON. 

The Art of Embalming in Ancient Egypt. 

Astronomical Refraction. 

Notes, Our Astronomical Column. 

Public Health. By Prof. R. T. HEWLETT. 

Flame the Working Fluid in Gas and Petrol 
Engines. By DUGALD CLERK. 

Societies and Academies. Diary of Societies. 


Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7¢. from 
residents abroad, 


JOURNAL OF ANATOMY AND 
PHYSIOLOGY. 


CONDUCTED BY 
PrincipAL SIR WILLIAM TURNER anp 
Proressors D. 1. CUNNINGHAM, G. S. HUNTINGTON, 
A. MACALISTER, and J. G. M‘KENDRICK. 


Vol. XLI. 
Third Series—Volume II. Part III. April, 1907. 
ONTENTS : 
Professor Peter Thompson, M.D. Human Embryo of Twenty-three 
Paired Somites. 
Arthur Keith, M.D., and Martin Flack, B.A. Muscular’ Connections 
between the Primary Divisions of the Vertebrate Heart. 
Professor A. H. Young, LL.D. Anomaly of the Human Heart. 
Professor G. Elliot Smith, F.R.S. Folding of the Visual Cortex and the 
Significance of the Occipital Sulci in the Human Brain. 
W. L. H. Duckworth, M.D. Cranium with Reduced and Irregular 
Dentition. 
W. L. H. Duckworth, M.D. Human Cranium from Walfisch Bay. 
W. Ramsay Smith, D.Sc. Abnormalities in Teeth. 
C. A. Hill, Esq., B.A. Prehistoric Skeleton found in a Cave in Yorkshire. 
Professor G. Elliot Smith, F.R.S. (a) Abnormalities of the Pyramidal 
Tracts ; (2) The Causation of the Symmetrical Thinning of the Parietal 
nes in Ancient Egyptians; (c) On Certain Pecuhiarities of Brains 
lacking a Corpus Callosum ; (¢) Asymmetry of the Brain and Skull. 
With Plates and Illustrations in the Text. 
Now Ready. Price 6s. 
Annual Subscription, 21s. post free. 


LONDON: CHARLES GRIFFIN AND COMPANY, LTD., 
EXETER STREET, STRAND. 


THE GEOGRAPHICAL JOURNAL. 
APRIL. Price 2s. 


North-Eastern Rhodesia. L.A. Wallace (eight illustrations and map). 
—Irrigation in the United States. Major John H. Beacom (eight illus- 
trations and two maps).— New Island in the Bay of Bengal. Lieut. E. J. 
Headlam (five illustrations and map).—-The San Francisco Earthquake. 

acques W. Redway (six illustrations and map) —SurveyS'in India and in 

gypt.—Reviews.—The Monthly Record.—Obituary.—Correspondence : 
Fall in Level of Central African Lakes. Sir Alfred Sharpe.—Meetings of 
R.G.S.—Geographical Literature.—New Maps. 


London: EDWARD STANFORD, 12, 13, 14 Long Acre, W.C. 


NOW READY. 
JOURNAL OF THE 
ROYAL STATISTICAL SOCIETY. 


Vol. 70. Part I. March 31, 1907. 
Principal Contents: 

Correlation of the Weather and Crops. By R. H. Hooker, F.R.Met.S. 
Statistics of Production and the Census of Production Act (1906). By 

G. Udny Yule. 
Miscellanea :— 

The late Viscount Goschen (President, 1886-88). 

On the Representation of Statistical Frequency by a Series. By Pro- 

fessor F. Y. Edgeworth. 
Prices of Commodities in 1906. By A. Sauerbeck. 


HE FAUNA OF BRITISH INDIA, 
including CEYLON and BURMA. Published under the authorit 
of the Secretary of State for India in Council. edium 8vo, wit 
numerous illustrations, BUTTERFLIES, Vol. Il., £1. With ten 
coloured plates. 
London: Taylor & Francis, Red Lion Court, Fleet Street. Calcutta 
and Simla: Thacker, Spink & Co. Bombay: Thacker & Co., Ltd. 
Burma: Myles Standish & Co., Rangoon. Berlin: Friedlander & Sohn, 


Carlstrasse 11. 
Anthropological Science, 1/- per part 
MA 10/- a year, post free anywhere. 
PRINCIPAL CONTENTS APRIL ISSUE. 

Notes on some South African Tribes, by E. Sidney Hartland. (With 
Photos and Illustrations.)—On the Language of the Ten’a, by Rev. J. 
a Arrowhead of Rare Type from Banwell Camp, Somerset, by 

. St. George Gray. (Illustrated.)—Reviews : Pagan Races of the Malay 
(Illustrated); Lotus Land.—Comparative Studies in. Nursery 

ymes. 


Lonpon : THe ANTHROPOLOGICAL INsTITUTE, 3 HANOVER SQUARE. 


THE MICROSCOPE 


AND HOW TO USE IT. 
A Handbook for Beginners, revised and ate, with ay on 
Marine Aquarium. By T. CHARTERS WHITE, M.R.C.S., L.D.S., 
F.R.M.S., late President of the Quekett Microscopical Club. Illustrated 
with Photo-Micrographs by the Author, and Chapter on Staining of 
Bacteria by Maurice Amster, M.B., B.S. Lond. 35. met. 


ROBERT SUTTON, Publisher, 43, 7HE EXCHANGE, 


An illustrated monthly record of 


| Me 
~ 
& 
= 
| 
nd 
| 
td. 
AC 
> 
ay. 
| 
| 
- 


CCXXXVili 


[APRIL 11, 1907 


Damaged Agate 
Knife Edges 
replaced in a few 
minutes, 


With our registered Beam 
the Agates are so fitted that 
should they be damaged at 
any time a new Agate may .... 
be fitted without sending gag 

away. 


STANDLEY BELCHER 
and MASON, Ltd. 


Scientific Instruments 


ald Chemicals, 
LUDGATE HILL, 
BIRMINGHAM. 


TELEPHONE: 3825. 
TELEGRAPHIC ADDRESS: 
**LABORATORY, BIRMINGHAM.” 


HARVEY PEAK 


(By APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN, ) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, designed and 
by Dr. J. A. FLEMING in the Christmas Lectures at the Royal Institution. . 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


NATURE 


Crown 8vo. 
POPULAR -LECTURES and AD- 
DRESSES. 
By Lord KELVIN, F.R.S. 


Vol. I. THE CONSTITUTION 
Second Edition. 7s. 6d. 


Vol. II. GEOLOGY AND GENERAL PHYSICS. 
75. 6d. 


Vol. III. 


On LIGHT. 
The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 
or Licut. II. ON Licut As A MEANS OF INVESTIGA- 
TION. III. ON BENEFICIAL EFFECTS OF LIGHT. 75. 6d. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 

By A. M. MAYER. 35. 6d. 


A CENTURY of ELECTRICITY. 
By T. C. MENDENHALL. 4s. 6d. 


The CHEMISTRY of 


GRAPHY. 
By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 


MACMILLAN AND 


In Three Vols. 
OF MATTER: 


PAPERS ON NAVIGATION. 7s. 6d. 


PHOTO- 


SERIES. 


Crown 8vo. 


TIMBER, and some of its DISEASES. 
By Prof. H. M. WARD, M.A. Illustrated. 6s. 


DISEASE IN PLANTS. 


| By Prof. H. M. WARD, M.A. 7s. 6a. 


FLOWERS, FRUITS, and LEAVES. 


By — AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 
45. 6d. 


ON BRITISH WILD FLOWERS, 
CONSIDERED in RELATION 


to INSECTS. 
By Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 
45. 6d. 


and METAMOR- 


THE ORIGIN 


PHOSES of INSECTS. 


By Lord AVEBURY, F.R.S., D.C.L., LL.D. 
Illustrations. 35. 6d. 


With 


ARE THE EFFECTS OF USE AND 
DISUSE INHERITED? 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL. 35. 6¢. 


CO., LTD., LONDON. 
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DIFFRACTION GRATINGS. 
Mr. Ives’ New Process Replicas of Rowland's Diffraction 


Gratings, giving results hitherto only attainable with 
original rulings. 


SPECTROSCOPES. 
Mr. ives’ Simplex, Duplex, and Innovation Diffraction 
Spectroscopes, equalling in r luti and definiti 
instruments costing several times as much. 


COLOUR PHOTOGRAPHY. 


Mr. Ives’ Kromskop Process and Professor Wood's Dif- 
fraction Process, giving hitherto undreamed-of perfec- 
tion in the rendering of colours. 


Send for Circulars 325 and 348, describing these and othe» 
interesting optical novelties. Sent post free on request. 


THE SCIENTIFIC SHOP. 
ALBERT B. PORTER, 
$24 Dearborn Street, CHICAGO, U.S.A. 


the patented alloy of nickel 
| N Be steel which has the smallest 
known coefficient of expansion. 


INVAR COMPENSATION PENDULUMS, made to the 
calculations of a distinguished mathematician on the basis of 
measurements by the National Physical Laborat The rods 
are all artificially aged, and very constant rates are obtained. 

ASTRONOMICAL CLOCKS, complete with Invar Compensa- 
tion Pendulums, as supplied to the Observatory at Lagos, West 
Africa. Mean variation of daily rate yx second. 

STANDARD MEASURES OF LENGTH, Both bars and 
tapes standardised and — at the National Physical 
Laboratory. As used by the Ordnance Survey and Coast and 
Geodetic Survey, U.S.A., &c., &c. 

—- APPARATUS FOR MEASURING BASE 
LINES, 


O@™ Send for new Price List, &c., now ready. 
H. AGAR BAUGH, 


92 Hatton Garden, London, E.C. 
Telephone No. 4722 Holborn. Cable Address : Voider, London. 


J. 


5,000 copies — 100 per minute. 


“To save labour is to reserve energy.” 


The RONEO Duplicator 


is being used extensively in many SCHOOLS AND 
COLLEGES and in the 
BOARD OF EDUCATION 
for Reproducing Examination Papers, Plans, 
Outline Maps, Diagrams, Special Notes, &c., 
&c., thus reducing their printers’ bills. 


Send for Illustrated Catalogue, 
RONEO Ltd., 
26 HOLBORN VIADUCT, LONDON, E.C. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 
AND PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 

As supplied to the National Physical Lab y ; Aberdeen, Aberystwyth, 
Birmingham, Glasgow, Live land Nottingham Universities ; Bedford, 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; Regent Street 
Polytechnic ; and twenty other Scientific Institutions, Polytechnics, &c, 


O@ Nature says : ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 

List on application by mentioning NATURE. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 
FINE CHEMICALS, VOLUMETRIC SOLUTIONS. 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemicals, free on application. 

Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


a= S!DEREAL OR MEAN TIME CLOCKS FOR OBSERVATORIES, £21 & UPWARDS. 


Naturesays: ‘‘Messrs. E. Dent & Co. have lately | 
introduced a new astronomical clock which should find its 
way into many observatories where an accurate instru- 
ment is required at a moderate cost. For thesum of £21 
they supply a clock witha 10-inch dial, dead-beat escape- | 
ment, and wooden rod seconds pendulum in asolid ma- | 
hogany case ; and after examining the instrument we have , 
no hesitation in pronouncing it a marvel of cheapness.”’ | 
DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 


By Special Appointment to H.M. the King. 
estminster Clock, Big Ben. Makers of the 


Royal Observa- 
tory, Greenwich, and the Principal 
Observatories throughout the World. 


LONDON . 


DENT’S ASTRONOMICAL CLOCKS, 


STRAND, 
And 4 ROYAL EXCHANGE, 


ON SALE. 


Astronomical Telescope, 4} in., by Wray, £32. AnoTHer by 
Wray, 4 in., with Pancratic Day and Six Astro. Eyepieces, and Two 
Solar Diagonals, for £24. ANOTHER, 3 in., by Joun LackLanp, 
Mahogany Garden Tripod and Two Eyepieces, in Case, for £7. Transit 
Instrument, Circular Stand, by TroucHron and Simms, £6 10s. 
Hep.ey’s Miner’s Dial, with sights to fold flush, Tripod Cross-levels, 
ball and socket fitting, for 30s., cost £8 18s. 6¢. Also Miner’s Dial 
Lean’s), with Arc fitted under the Telescope, to interchange with sights, 

iagonal Eyepiece, Levels, Tripod made to extend, for £5, cost £18 18s. 
Microscope by PittiscHer, complete Doctor's outfit, with Asse Con- 
denser, Sub-stage and Three Objectives, including yy oil imm., for £8 10s. 
Other Microscopes, by Zeiss and Leitz. Chemical Balance, by 
OERTLING, for £5. Theodolite, by Cary, with tripod, £7. 


JOHN LACKLAND, 30 Blackfriars St., Salford, Manchester. 
TYPE-WRITING UNDERTAKEN BY 
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THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the ‘‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 


Price from 
24:5: 0. 


LONDON : 


Offices & Showrooms, Works, 
61 & 63 Queen Victoria Nine Elms 
Street, E.C. Iron Works. 


| ACTUAL MANUFACTURERS of all kinds of ch Instruments 


| Self-recording Rain Gauges, ———, 


PASTORELLI & RAPKIN, Lta,, 
46 HATTON GARDEN, LONDON, E.c. 


STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired). 
Fortin’s Barometers — Maximum Thermometers — Minimum 
Thermometers — Hygrometers— Earth Thermometers — Sun- 
shine Recorders—Rain Gauges—Self-registerin hi Rain Gauges- 
hermometers-— 


Anemometers; &c., &c., & 
Lg Illustrated Price List Post Fi ree. 
CONTRACTORS TO H.M. GOVT. 
Telegrams: Rapkin, London. 


ESTBD. 
1981 Holborn. 


3rd REPRINT—NOW READY. 
Revised to date. 


AN ELEMENTARY COURSE OF 


PHYSICS. 


EDITED BY 


Rev. J. C. P. ALDOUS, M.A., 


Late Fellow of Jesus College, Cambridge; Chief 
Instructor to the Naval Cadets, 1875—1898. 


Demy 8yo. 892 7s. 6d. 
Illustrated with 395 woodcuts and 265 blocks. 


NATURE.—“In this book an attempt is made to give a 
modern and practical course of natural philosophy in a com- 
pendious form, and it may be stated at once that the effort is a 
most successful one. . . . The treatment of the various subjects 
is most lucid and thorough, and is evidently based on an inti- 
mate acquaintance with the requirements of students. Great 
pains have been taken to avoid looseness of statement ; and the 
fact that some of the sections have had the advantage of the 
criticisms and suggestions of Lord Kelvin, Lord Rayleigh and 
others, makes it a trustworthy book of reference.” 


THE INDEX IS EXCEPTIONALLY FULL. 


Engineer. 


MACMILLAN & CO., LTD., LONDON. 


In Crown 8vo, Handsome Cloth, with 60 Illustrations, 


PEAT: 


ITS USE AND MANUFACTURE. 
By PHILIP R. BJORLING and FREDERICK T. GISSING. 
AprivGep Formation of Peat.—Area 
and Depth of Bogs in Principal Countries.—Manufacture of Peat Fuel, 
&c.—Cut Peat, Dredged Peat, and Manufactured Peat.—Machinery em- 
te in the Manufacture of Peat Fuel.—Peat Moss Litter, and the 
achinery employed in its Manufacture.—Peat Charc al and its Manu- 


JUST READY. 


facture.—Cost of Making Peat Fuel and Charcoal.—Ocher Productions 
derived from Peat, such as Tar, Manure, Candles, Dyes, Paper, &c.—List 
of 


Seconp Epition. Revised and Re-written. 15s. net. 


CALCAREOUS CEMENTS: 
THEIR NATURE, PREPARATION, AND USES. 


By R. REDGRAVE, Assoc. Inst.C.E., 
d CHAS. SPACKMAN, F.C.S. 


“*Wecan recommend it as a first-class 


In Handsome Cloth. Fully Illustrated. 8s. 6d. net. 


WATER SUPPLY: 
A Practical Treatise on the Selection of Sources and 
the Distribution of Water. 
By REGINALD MIDDLETON, M.Inst.C.E., M.I.Mech.E., F.S.1. 


“Asa companion for the student, and a constant reference to the tech: 
nical man. . . it will take an important position. ”"— Practical Engineer. 


In Large 2vo. Handsome Cloth. 16s. net. 


FIRE AND EXPLOSION RISKS. 


A Handbook of the Detection, Investigation, and 
Prevention of Fires and Explosions. 
By Dr. VON SCHWARTZ, 
TRANSLATED FROM THE REVISED GERMAN EDITION 
By C. T. C. SALTER. 


id, complete and useful survey of a subject of wide interest and vital 
importance.”—O7/ and Colourman's Journal. 


London: CHARLES GRIFFIN & Co., Ltd., Exeter St., Strand. 
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For 
Full Description 
see 
Illustrated List 
of Spectroscopes 
and 
Spectroscopic 
Apparatus, 
Gratis 
| on application. 


Telegraphic Address Sphericity, London.” 


NEW MODEL SPECTROGRAPH 


(**“BAR” form) 
Object Glasses 2 ins. clear aperture and 26 ins. focal length. 


ADANWE HILGER, 


| 75a Camden Road, London, N.W. 
| AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
| 


IL. Tb., 


Telephone: No, 1687 North, 


BASINS, 
CRUCIBLES, 
TUBES, 

PLATES, &c. 


Write for Price List, 


J, J. GRIFFIN & SONS, 


KINGSWAY, Lid. 
LONDON, W.c. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


Wholesale Maker 
of 


other ‘Sclentific 
Instruments. 


WILSON’S 
PATENT 
RADIO- 
INTECRATOR. 


by 
E. 


F. R,.S. 
to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. d. HICKS. 


S.\NOSTIM 


CAMPBELL STOKES’ 


SUNSHINE 
RECORDER, 
with Curtis’s Im- 
proved Adjustment 

for Latitude. 

The Standard Pattern as 
supplied t> the Meteoro- 
logical Office. 


HICKS SOLE MARKER LONDON 


Catalogues (state which required), Estimates and all information free ly 
return post. 


8,9 & 10, HATTON GARDEN, LONDON, 
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MACMILLAN & CO’S 


BOOKS ON ANTHROPOLOGY, &c. 
PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘Malay Magic,” &c., and CHARLES OTTO 
BLAGDEN M.A. With numerous Illustrations specially taken for the Work. Two Vols. 8vo. 42s. net. 


THE TODAS. By W. H. R. RIVERS. With numerous Illustrations and a Map. 8vo. ts. net. 
THE LOWER NIGER & ITS TRIBES, "Maier ARTHUR GLYN LeonaRo. 
AT THE BACK OF THE BLACK MAN’S MIND; or, Notes on 


the Kingly Office in West Africa. By R. E. DENNETT. With Illustrations. 8vo. tos. net. 


8vo. os. net. 


LECTURES ON THE EARLY HISTORY OF THE KINGSHIP. 


By J. G. FRAZER, Hon. D.C.L., Hon. LL.D., Hon. Litt.D., Author of “‘ The Golden Bough.” 8vo. 83s. 6a. net. 


THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA. 


By A. W. HOWITT, D.Sc., Hon. Fellow Anthropological Institute of Great Britain and Ireland. With numerous 
Illustrations « and _Maps. 8vo. net. 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, Special Magistrate and 
Sub-Protector of the Aborigines, Authors of ‘‘ The Native Tribes of Central Australia.” With numerous Illustrations, 


8vo. 21s. net. 


THE NATIVE TRIBES OF CENTRAL AUSTRALIA. 


' By Professor BALDWIN SPENCER, of the University of Melbourne, and F. J. GILLEN, Sub-Protector of 
the Aborigines. With numerous Illustrations, 8vo. 21s. net. 


THE SOUL OF A PEOPLE. AN ACCOUNT OF THE LIFE AND 


BELIEF OF THE BURMESE. By H. FIELDING HALL, Fourth Edition. Extra Crown 8vo. 7s. 6d. net. 


THE SHERBRO AND ITS HINTERLAND. 


missioner, Sherbro, West Coast of Africa. With numerous Illustrations and Maps. 8vo. 15s. net. 


THE HISTORY OF MANKIND. By | MALAY MAGIC. Being an Introduction to 
Prof. FRIEDRICH RATZEL. Translated from the the Folklore and Popular Religions of the Malay Peninsula. 
Second German Edition by A. J. BUTLER, M.A., with By W."W. SKEAT, of the Civil Service of ithe Federated 
Introduction by E. B. TYLOR, D.C.L., F. R.S. With | Malay States. With a Preface by C. O. BLAGDEN, Member 
Coloured Plates, Maps, and Illustrations. 3 Vols. super | of the Royal Asiatic Society, and formerly of the Straits 

| 


royal 8vo, 36s. net. Settlements Civil Service. With numerous Illustrations. 
The volumes can be purchased separately, 12s. net each. 8vo. 21s. net. 
The work can also be had in 30 parts, 1s. net each, 


ANTHROPOLOGY: An Introduction to the 
Study of Man and Civilisation. By EDWARD B. TYLOR, | THE HISTORY OF HUMAN 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 75. 6 6d. By 

TRAVELS IN WEST AFRICA. By Mary | ingors, With Preface by Dr. 
H. oe Abridged Edition. Extra Crown 8vo, Third Edition. 8vo. 14s. net. 
75+ 

WEST AFRICAN STUDIES. By Mary H. 
-KINGSLEY. A New Edition with ‘Additional Chapters, THE ORIGIN AND DEVELOPMENT 


Extra Crown 8vo. 75. 6d. OF THE MORAL IDEAS. By EDWAKD 
WESTERMARCK, Ph.D., Lecturer on Sociology at 


THE BURMAN: HIS LIFE & NOTIONS. the University of Helsingfors. In 2vols. 8vo, Vol. L. 


By SCHWAY YOE, Second Edition. 8vo. 125. 6d. 145. net. 
MACMILLAN AND CO., LTD., LONDON. 
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FLATTERS & GARNETT, 


48 DEANSGATE, MANCHESTER, 


MAKERS OF 
Mieroseopical Slides. 


Lantern Slides, from stock or to | Send 
order. | for 
Storage Cabinets for Slides. | Catalogues. 


Nature Study Appliances. 


NEW SERIES OF SLIDES AND SPECIMENS OF 
BRITISH FOREST TREES, 


Laboratories: 


16-20 Church Road, Longsight, Manchester. 
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WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer. 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &e., Preserved and Mounted by First-class 
orkmen true to Nature. 
All Books and Publieations on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
Oe CATALOGUE (102 pp.) POST FREE. 


Collections and Single Specimens of 


MINERALS, NATURAL CRYSTALS, 
PRECIOUS STONES, ROCKS & FOSSILS. 


Cabinets, Geologists’ Hammers, Card Trays, Glass Capped 
Boxes, Wood and Glass Models of Crystals and Precious 
Stones, Sections of Rocks, and other Apparatus. 


NEW CATALOGUES POST FREE, 


THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C, 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the disposal of MICRO- 
SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—-Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 2 to 5 and morning of Sale. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL 


Stock of over 10,000 Specimens of Weapons, I s, Or t 

Dress, Idols, Musical instruments, &c., &c., 1 by all the Races of 
Mankind, for sale at very low prices. Ail objects guaranteed genuine. 
Trophies ‘of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 35. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospbzrium 
Vorticella, Stentor, eee, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of d Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; elia, Sertularia ; Actinia, Tealia; Caryophyllia, 
onium ; hora (preserved); Leptoplana; Lineus, Amphi 
Nereis, Aeteotie, Arenicola, -Lanice, Terebella; as, Ba anus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. _Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 


Single Crystals and 1 Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


CALCIUM METAL 


99°3 to 99°6, /=— per oz., L&/= per lb. 
Also Powder and Shavings ; and as Wire in 2 gauges, 4 and 2} millimetres. 


ae- NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 
ARMBRECHT, NELSON & CO., Scientific Chemists, 

71 & 73 Duke Street, Grosvenor Square, London, W. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE. 


& s. £5. d. 
Yearly «-2 8 Yearly + 6 
Half-yearly - om 6 Half-yearly - os 6 
Quarterly 07 6 Quarterly -o 8 o 


NaTuRE should be addressed to the Publishers; 
The telegraphic address of NATURE is “‘ PHuSIS,” 


4 


* The first line being in heavy type is charged er oe as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


| One Eighth Page, or Quarter 


Editorial 


LONDON. 
CHARGES FOR ADVERTISE)IENTS. 
4s. 
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THE GAIFFE AUTC-MOTOR 
MERGURY JET INTERRUPTER 


«= (Patented in Britain). 


NO BRUSHES, NO BANDS, NO INDEPENDENT MOTO2. 


The interruption cuts the current both for motor and col. 
In other words, motor and interrupter are electrically and 
mechanically linked together. Runs 500 working hours 
without requiring attention. 

pe See Nature, July 20, 1905, page 277. 


The experts have reported in terms of the highest 
praise upon this Break after continuous use (vide 7 estimon::/.), 


Price, including box and packing, B4&@:6:6 


THE MEDICAL SUPPLY ASSOCIATION, 


N.B.-A NEW PATTERN for ALTERNATING MAINS Now Ready. 
SA LE SEASON’S STOCK. 
UNIQUE OPPORTUNITY. 
8,000 LANTERN SLIDES. BACH 


Best Photographic Slides comprising all subjects. 
CHROMATROPES. DISSOLVING SETS. MECHANICAL SLIDES. 
At one-third Original Price. 


OPTICAL LANTERNS. nussian mon « manocany Bopms 


Six Doz. Lantern Objectives :—Various foci. 
Jets, Condensers, Slide Carriers, Oil Lamps, Limes, Gas Cylinders, Fittings of all kinds. 
At one-third less than usual price. 
SPECIAL SALE PRICE LIST POST FREE AND GRATIS ON REQUEST TO: 
W. WATSON & SONS ! 313 High Holborn, London, W.C. 
16 Forrest Road, Edinburgh; 


ESTABLISHED 1837. 2 Easy Row, Birmingham. 


UNIVERSAL PHOTO-MICROGRAPHIC APPARATUS 


with optical bench, illuminating lens. two focusing 
screens, two dark slides for 24 x 24 CM. plates with 
plate carriers for 18 x 13, 12 x 9, or 18 x 18, 13 x 13, and 
9x9 CM. plates (when desired English sizes can be 
substituted). Focusing lens and connecting sleeves, 
incandescent gas lamp with reflector, focusing 
arrangement, vertical stage with stop rings. 


Price, complete, £12 10 O. 
The same apparatus with 1 Metre Camera-extension, 


Complete, £15 O O. 


Booklet “‘N’’ posted free on application. 


LEITZ 
(Optical Works, Wetzlar), 
9 OXFORD STREET, LONDON, W. 


THE NEW NATURALISTS’ CAMERA. 


Reflex Feoussing for Ordinary or 
(PATENT.) Telephoto. Lenses. 


ILLUSTRATED PROSPECTUS FREE 


-OALLMEVER 


J. H. DALLMEYER, , Ltd, Denzil Road, Neasden, London, N.W. 


how Rooms:-25 NEWMAN STREET, w. 
MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT LENSES. 


ted by RicHarp CLay anv Sons, LimtTeED, at 7 & 8 Bread Street Hil!, Queen Victoria Street, in the City of Lonaon, and puolished by Macmillan 
'o., LIMITED, at St. Martin's Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, April 11, 19°7- 
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“*To the solid ground 
Of Nature trusts the mind which builds for aye. "— Worpsworti. 
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[PRICE SIXPENCE 


"Registered asa Newspaper at the General Post Office. ] 


NEWTON, & Co.’ S 


PATENT 


“ DEMONSTRATORS” 
FOR LIMELIGHT OR ELECTRIC. 


With Prism for Erecting, 
and for Vertical Projection. 


Price £10 10s. 


FLEET ST. 
LONDON. 


LANTERN. 


The most simple 
and efficient 
Single Lantern 
yet constructed 
for general 
scientific work. 


THIS SEASON'S 
CATALOCUE OF 
SLIDES, &c.. 
POST FREE. 


= — are Reserved. 


REYNOLDS & BRANSON, Ltd. 


“we Indispensable 
Lantern 
for Lecturers. 


Stroud & Rendell Science Lantern devised for the projection ot 
lantern slides and apparatus in a vertical or horizontal po-ition. Price, 
with superior compound objective, 6, 9, or 12” focus, and achromatic 
objective for vertical projection, 6, 9, 12, 15 or 20” focus, prism with 
silvered face, lime- _ = compte in travelling case £8 10 O 

Ditto with Arc lamp .. £11 00 


New Catalogue of Optical Lanterns and Lantern Slides, 
for sale or hire, post free. 8th Edit., pp. 204, 


14 COMMERCIAL STREET, LEEDS. 


devised by 


SOLE MAKERS-- 


“BOYS” 
CALORIMETER 


Prof. C. V. BOYS, F.R.S., 


for determining the calorific value of gas. 
PARTICULARS AND PRICES ON APPLICATION, 


DELIVERY FROM STOCK, 


John J. Griffin & Sons, Ltd., 


Makers of Scientific Apparatus, 
KINGSWAY, LONDON, W.C. 


STANDARD. 


RECORDING RAIN GAUGE 


(HALLIWELL’s PATENT) 
IN IMPROVED COPPER 
CASE. 


Full particulars on 


application to the 
Sole Makers— 


Negretti & Zambra, 
38 Holborn Viaduct, 


E.C 
LONDON. 
Branches: 
45 CORNHILL, E.C. 
122 REGENT STREET, W. 
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UNIVERSITY OF LONDON. 
LECTURES ON JAPANESE EDUCATION UNDER 
THE MARTIN WHITE BENEFACTION. 


BARON KIKUCHI, sometime Japanese Minister of Education and 
President of the University of Tokio, will deliver:—I. A Course of Four 


Lectures on Japanese Educational Administration at the London School of’ 


Economics, Clare Market, W.C., on Thursdays, May 2, 9, 16 and 23, 
at 8.30 p.m. Subjects:—Secondary Education; Text-books; School 
Hygiene ; Technical Education; Higher Education ; Private Schools. 

if. A Course of Ten Lectures on Japanese Education at King’s College, 
Strand, W.C., on Fridays, April 26, 
and 28, and July 5s, at 8 p.m. 
College, Gower Street, W.C., on Saturdays, April 27, May 4, 11, 18 and 
25, June 8, 15, 22 and 29, and July 6, at 11.30 a.m. Subjects: Elementary 
Schools ; Middle Schools; Girls’ High Schools; Training of Elementary 
School Teachers; Training of Secondary School Teachers; Physical 
Education ; Higher Education ; Home Education and other Influences on 
Education. 

The Lectures are free. 


ay 3, 10, 17 and 24, June 7, 14, 21 


P. J. HARTOG, 
University of London, Academic Registrar. 


South Kensington, S.W. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
TUESDAY next, April 23, at Three o'clock, Professor WILLIAM 
STIRLING, M.D., LL.D., D.Sc. First of Three Lectures on ‘‘ Srimu- 
LATION, LuMINOUS AND CHEMICAL.” Half-a-Guinea the Course. 
THURSDAY, April 25, at Three o'clock, A. W. VERRALL, Esq., 
Litt.D. First of Two Lectures on (1) “Euripipgs anp His AGE” 
(2) Baccuants oF Euripipes.” Half-a-Guinea. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 

Prospectus may be had post free from the VICE-PRINCIPAL, 
University Tutorial College, 32 Red Lion Square, Holborn, 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


Full Courses for Matriculated Students in Arts, Laws, Science, 
Engineering, Medicine, and Theology at Composition Fees; or Students 
may attend the separate Classes. 

py nor for all Examinations of the London University. 

EASTER TERM commences WEDNESDAY, APRIL 24. 

For Prospectuses and all information apply to the SecreTary, King's 
College, Strand, W.C. 


WOMEN’S DEPARTMENT, KENSINGTON. 


EASTER TERM commences THURSDAY, APRIL 2s. 
Apply to the Vick-PrincipaL, 13 Kensington Square. 


BOROUGH OF CHORLEY. 


SECONDARY DAY SCHOOL AND TECHNICAL 
SCHOOL. 


The Chorley Education Committee invite applications for the post of 
HEADMAS1ER of the above School. There will be a Pup‘] Teachers’ 
Centre in connection with the School. 

Applicants must be graduates. Previous experience as a teacher in a 
recognised Secondary School is essential. Salary, £250. per annum. 

App ications, endorsed ‘* Headmaster,” stating age, previous experience, 
and accompanied by not more than three recent testimonials, to be sent to 
me not later than April 30, 1907. 

The gentleman appointed will be required to take up his duties at an 
early date. 


Town Hall, Chorley. 


By order, 
JNO. MILLS, Town Clerk. 


The Course will be repeated at University ~ 


NORTHERN POLYTECHNIC INSTITUTE, 


HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R:), Highbury Stn. (N.L.R.), 


Holloway Rd. Stn. (B. &-P: Tube), & Highbury Stn. (G.N. Tube). 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Ss te Lab y, Advanced and Honours studenis. 


Pp ies for El 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacation, 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


TUITION BY CORRESPONDENCE 


by an especial unique method for all Examinations in BIOLOGY, 
BOTANY, CHEMISTRY, GEOLOGY, HUMAN PHYSIOLOGY, 
HYGIENE, MATERIA MEDICA, PSYCHOLOGY and ZOOLOGY. 


Writing reduced toa minimum. Work directed. Test Papers corrected 


and returned. 
Address Mr. FREDERICK DAVIS, 
IMPERIAL COLLEGE, 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 
COUNTY OF LONDON. 


The London County Council invites applications for appointment as 
ASSISTANT MISTRESS specially qualified in Science in the Mansford 
Street Higher Elementary (Senior Mixed Department) School, Bethnal 
Green, N.E. 

The salary will be in accordance with the London County Council scaie, 
particulars of which are set out upon the form of application. 

Applications should be made on Form 4o H.G., to be obtained from the 
CLERK oF the CounciL, Education Offices, Victoria Embankment, W.C., 
to whom they must be returned net later than to a m..on April 22, 1997, 
accompanied by copies of three testimonials of recent date. 

Candidates applying through the post for the form of application should 
enclose a stamped and addressed envelope. _ 

Canvassing, either directly or indirectly, will be held-to be a disqualifi- 
cation for employment. 

Full particulars of appointments in the Council's service are published in 
the London County Council Gazette, which can be obtained from the 
Council’s publishers, Messrs. P. S. King and Son, 2 and 4 Great Smith 
Street, Westminster, S.W., price, including postage, 14¢. an issue, or, for 
the year, a prepaid subscription of 6s. 6d. 

OMME, 


G. L. G 
Clerk of the London’County Council. 
Education Offices, 


Victoria Embankment, W.C.; 
April 12, 1907. 


COUNTY OF LONDON. 


The London County Council invites applications for the appointment 
of a TEACHER of NATURE STUDY at the Graystoke Piace Day 
Training College, for two hours’ consecutive work, theoretical and practical, 
both on Wednesdays and Fridays. 

The rate of pay for this work will be 5s. an: hour, and the course will last 
approximately 36 weeks. : 

. he candidate appointed will be required to commence work in Septem- 
er, 1907. ‘ 

Applications should be made on the official form to be obtained, together 
with particulars: of the appointment, from the CLERK OF THE LoNDON 
County Councit, Education Offices, Victoria Embankment, W.C., to 
whom they must be returned not later than 10 am. on Wednesday, May 
8, 1907, accompanied by copies of thre testimonials of recent date. 

Candidates applying through the post for the form of application should 
enclose a stamped and addressed envelope. : 

Canvassing, either directly or indirectly, will be held to be a disqualiti- 
cation for employment., 

Full particulars of appointments in the Council’s service are published in 
the London County Council Gazette, which can be obtained from the 
Council's publishers, Messrs. P. S. King and Son, 2 and 4 Great Smith 
Street, Westminster, S.W., price, including postage, 14d. an issue, or, for 
*the year, a prepaid subscription of 6s. 6d. 

L. GOMME 


G. L. 
Clerk of the London County Council. 
Education Offices, 


Victoria Embankment, W.C., 
April 16, 1907. J 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Highe: 

1, thorough acquaintance with Modern Langnages). Research, 
R-vision, Translation. Scale of charges on application. The Caw- 
bridge Type-wri ing Agency, 10 Duke Street, Adelphi, WC. 
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THE JOURNAL OF ECONOMIC BIOLOGY. 


Edited by WALTER E. COLLINGE, M'Sc., F.E.S., 
University Department of Economic Zoology, Birmingham, 
WITH THE CO-OPERATION OF 
Prof. A. H. REGINALD BULLER, D.Se., Ph.D., Prof. GEO. H. CARPENTER, B.Sc., M.R.I.A., 
ROBT. NEWSTEAD, A.L.S., F.E.S., and A. E. SHIPLEY, M.A., F.R.S. 
CONTENTS OF ParT 1, VOL. II. :—The Spruce-Gall and ny blight Diseases caused by Chermes, and Suggestions for 


Prevention. (With two Figs.) By'E. R. Burpon, M.A., 

and II.) By Frep. V. THEOBALD, 
He RBERT STONE, F.L.S., F.R.C.I. —Brandis’ Indian Trees. 
by Prof. Geo, H. CARPENTER, B.Sc., W. B. Grove, 


M.A.—Hints on the Collecting of Timber Specimens. 


L.S.—New Hemipterous Fruit Pests in Britain. (With Plates 


(With Plates III. and IV.) By 


By Prof. W. R. Fisher, M.A.—Reviews and Current Literature 
M.A., A. D. 


Imms, M.S>z., WALTER E. ard others. 


Volume I. (4 parts, containing 183 pp. and 12 plates) now complete, price 21s. 
LONDON: DULAU & co., 37 SOHO SQUARE, Ww. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WAL ES. ) 


Applications are invited for the post of ASSISTANT LECTURER IN 
MATHEMATICS now vacant. 


Applications and testimonials should be received not later than Saturday, 
June 1, by the under igned, from whom further particulars may be 


obtained. 
JOHN EDWARD LLOYD, M.A., 


March 13, 1907. Secretary and Registrar. 


Wanted immediately for School in London, 
well qualified Science Master, University man desirable. Roman 
Catholic essential. Chemistry and Physics. Good Salary. Non- 
resident. Address: Situ, & Smirn, Tutorial Agents 
(Estd. 1833), 34 Bedford St., Strand. Many other vacancies for 
Science and Mathl. Masters. 


SCIENCE MASTERS WANTED. 


May and September Vacancies. 


Nova Scotia, Univ. Coll.; Secondary School, North England, £200; 
Physics and Elec. Engineering, London Coll., £200. Vacant Masterships 
England and Abroad. List of Appointments "sent to all Candidates. No 
Preliminary Fee. 
ORELLANA & CO. 


can guarantee each candidate with good references an appointment. 
Estp. OVER 50 YEARS. 


80 WIGMORE STREET, LONDON, W. 


NOTICE. | 


Announcements of Births, Marriages and Deaths are 
in the advertisement of ** Nature” at 

Od. for two lines of eighteen words. Each 
additional line of nine words costs As. All orders 
should be accompanied by remittance to cover cost. 


OFFICE OF “NATURE,” | 
ST. MARTIN’S STREET, LONDON, W.C. 
| 


PHOTO-MIGROGRAPHY. 


| 


New M. Booklet on this subject just issued, 

giving a description of a new series of | 

screens and plates for the best results with 
the shortest 


Post Free pan 


WRATTEN & WAINWRIGHT, 


CROYDON. 


FLAME-SPECTRUM OF STRONTIUM 


AS SEEN WITH THE 


BINOCULAR SPECTROSCOPE, 


Photograph on a “‘ Panchromatic " plate, taken with the 
“Shirley” Spectrog:aph. 
The use of 4o¢/ eyes constitutes a new departure in,spectroscopy. 

ga Sir William Huggins says: “J am very pleased with your spectro- 
scopic opera-glass. It does all that you say of it. The whole visible 
spectrum of a vacuum-tube, or of an induction- spark, is seen at once 
brilliantly, and with great distinctness.” 

FOR PRICE LIST OR FURTHER DETAILS APPLY TO 
Dr. W. MARSHALL WATTS, 

“SHIRLEY,” VENNER ROAD, SYDENHAM, 5S.E. 


BROWNING’S 


7 LIGHT” FIELD GLASS 


Morocco-covered Aluminium Body, with Bending Bars for ¢ 
ing widths of eyes. In Leather Sling Case, £3 


BROW NING’S 


“PANERGETIC” FIELD GLASSES 


give well illuminated and large fields of view combined with 
moderate magnifying power. They are made with 12 LENSES, 
in three sizes, both metal bodies and aluminium. 


| Metal £2150, £350, and £3150 
| £3100, £400, £4100 
Price List of Field and Opera Glasses and T pes free on applicati 


JOHN BROWNING, optician 78 STRAND, LONDON. 


ESTABLISHED 1765.) 
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LIST. 
MR. PUTNAM WEALE’S NEW BOOK. 


THE TRUGE IN THE EAST: Shapinc of tne Far East’ 
AND iTS AFTERMATH. With Tilustratices and Maps. 8vo. 125. 6d. net. 


_ THE TIMES.—“ Mr. Putnam Weale’s book is an interesting contribution to the ies ssion of the situation in the Far East.” 


A HANDBOOK OF BRITISH INLAND BIRDS. j,ANZHONY COMET”. 


Plates of Eggs by ERIC PARKER. Crown 8vo. 6s. 


THE WESTMINSTER GAZETTE.— ‘* Anyone, young or old, who may be anx‘ous to get acquainted with our bii; 
will find the Handbook excellent for that purpose.” ~ 


NATURE —-** Knowing his birds tho:oughly well, the author has written most charming and interesting accounts of them.” 


ECOND AND REVISED EDITION OF VOL. II. 
HANDBOOK OF METALLURGY. By Dr. CARL SCHNABEL, Professor of Metallurgy, 
Translated by Professor H. LOUIS, M.A., A.R.S.M.. 
F.I.C., &e. Illustrated. Second Edition. Vol. II.—Zinc, Cadmium, Mercury, Bismuth, Tin, Antimony, Arsenic, 
Nickel, Cobalt, Platinum, Aluminium. ats. net. 


*¢ Previously published, Vol. I. Second Edition. —Copper, Lead, Silver, Gold. 255. net. 


er —Prof. Louis is to be congratulated on the completion of the translation of the second ed tion of Dr. Schnabe!’s 
great w wor 


FOURTH EDITION. 


INTRODUCTION TO PHYSICAL CHEMISTRY. PhD. 


F.R.S. 8vo. tos. net. 


A TEXT-BOOK OF ELECTRO-CHEMISTRY. 


Translated from the 4th enlarged 
German Edition by WILLIS R. WHITNEY. Ph.D., and JOHN W. BROWN, Ph.D. 8vo. tos. 6d. net. [/riduy. 


THIRD EDITION NOW READY 
THE MECHANISM OF WEAVING. By THOM ‘School of 
Technology, Manchester. Third Edition. Crown 8vo. 7s. 6d. net. 


TEXTILE RECOR DER. —‘* There can be no question as to the extreme value of the work, and it undouttedly stands 
pre-eminent as a text-book.” 


THE PRINCIPLES AND PRACTICE OF COAL MINING. 


By JAMES TONGE, M.I.M.E., F.G.S. With 203 Illustrations. Crown 8vo. 55. net. 
NATURE,—* Well printed, tastefully bound, and copiously illustrated, it gives in concise form an accurate view of the 
subject of coal mining, together with such information regarding collateral science as is essential for the elementary student.” 


INTRODUCTION TO THE THEORY OF FOURIER’S SERIES 


AND INTEGRALS, AND THE MATHEMATICAL THEORY OF THE 
CONDUCTION OF HEAT. By Prof. H. S. CARSLAW, M.A., D.Sc., F.R.S.E. Bvo, 14s. net, 


__ THE A THEN¢ z OM. —*‘* Within its limitations the book will be the standard treatise for a generation.’ 


EXPERIMENTAL ZOOLOGY. BUNT, MORGAN, Preece of 
NEW IMPRESSION NOW READY. fi 


THE PRINCIPLES OF THE TRANSFORMER. py PREDERICK BEDELL 


Physics in Cornell University. | 8vo. 13s. net. 


VOLUME I. JUST PUBLISHED. 


CYCLOPEDIA OF AMERICAN AGRICULTURE. 32. 


¢ Agricultural Conditions, 
Practices and Ideals in the United States and Canada. Edited by L. H. BAILEY. Fully Illustrated, In 4 Vols. 
Vol. I., Farms: Region, Soils, Farm Plans, Atmosphere. Imperial 8vo. - 21s. net. 


THREE ACRES AND LIBERTY, ®BOLTON HALL. Assisted by R. F. POWELL. 


With an Introduction by GEORGE T. POWELL. 
Illustrated. Crown 8vo. 7s. 6d. net. 


ECONOMICS. bad Professor FRANK W. BLACKMAR, Ph.D. Crown 8vo. 6s. net. . [Friday. 
APRIL NUMBER JUST PUBLISHED. 


MIND. A QUARTERLY REVIEW OF PSYCHOLOGY AND PHILOSOPHY. 


Price 4s, LEADING CONTENTS : 
On Truth and Copying. F. H. Bradley.—An ‘‘ Economic” Theory of Spatial Perception. C. S Pin Rela -—The Phenomenal 
S inctions of the Moral Life. F.C. Doan.—The Subconscious Factors of Mental Process Considered in Relation to Thought. I. 


A. M. Bodkin, 
MACMILLAN &-CO., LTD., LONDON. 
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DARTON’S 


IMPROVED 
ou 


THERMOGRAPH. 


IN STRONG METAL CASE. 


Very finest workmanship throughout. ABSOLUTELY ACCURATE. 
Fitted with Eight-day Clock ... . £4 15 0 
BAROGRAPH to match ... . £4 15 

May be obtained through any Optician or of the MAKERS, 
CLERKENWELL 
F. DARTON & CO., Weeks, 
142 ST. JOHN STREET, LONDON, E.C. 
ACTUAL MAKERS of all kinds of Meteorological Instruments. 
Awarded Grand Prix and Dipléme d’ Honneur at the Milan Exhibition, 1906. 


NEW DOUBLE 
SURFACE CONDENSER. 
THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are pretected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


Ba Nature says :—‘‘ This is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 
this means using a great amount of bench space. As 
the new condensers are used in a perpendicular posi- 
tion, the saving in space is very great.” 


SOLE MAKERS— 


BREWSTER, SMITH & CO., 


6 CROSS STREET, 
FINSBURY PAVEMENT. LONDON, E.c. 


All kinds of Apparatus for Science Teaching. 


W. WILSON. 
STUDENT’S SPECTROMETER. 


Telescope and prism 
table reading to I 
min.; clamp and fime 
adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 
mator. Protected 
circle. In case. 
Price £600 

Avery large number of these instruments have been sold, 

and have given exceptional satisfaction. 


G. PYE & CO., 


Scientific Instrument Makers, 
GRANTA WORKS, CAMBRIDGE, ENGLAND. 


HIBBERT’S 
STANDARD MAGNET 


for comparing Magnetic 
Fields, etc. 


DELIVERY FROM STOCK, 
Illustrated Catalogue Post Free. 


HIBBERTS STANDARD MACNET 


With Certificate of Value, BIB 12 O 


ScHooLt BOTANY. 


We have prepared for use in 
Primary & Secondary Schools 


COLLECTIONS OF 
SPECIMENS of VARIOUS 
WOODS AND OTHER 
BOTANICAL OBJECTS. 


The former are very care- 
fully selected in cross and 
long sections, in order to show 
the distinctive features and 
marks of each individual 
wood, and also to show their 
well-marked Botanical 
Characteristics, such as the 


: Illustrated List in Botany and Plant 
Bark, Rings of Growth, Physiology (including full particulars 
Medullary Rays, &c., &c. and prices of above), post free. 

A. GALLENKHKAMP & CO., Ltda., 
19 & 21 SUN STREET, Finsbury Square, LONDON, E.c. 


A NEW 


VOLUMENOMETER 


For finding BOTH the YOLUME AND DENSITY of 
various irregular solids by displacement of water. 


om As recommended by the London Educational 


Authorities for use in Physical Laboratories. 


Price of the ‘Apparatus } net. 
Wooden Standextra.. .. Q/= 


May be ordered through any dealer or from the 
SOLE MAKERS: 


THE SCIENTIFIC GLASSBLOWING CO., 
12 PRINCETON STREET, LONDON, W.C. 


CATALOGUE (SECTION 1) 
MICROSCOPES ana 


[112 pages] ACCESSORY APPARATUS 
NOW READY gratis on application. 


Entirely rewritten and enlarged. 


Cc. BAKER, 244 HIGH HOLBORN, LONDON, 


| BELMONT STREET, LONDON, N.W. : 
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MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS of PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


THE GEOLOGY OF SOUTH AFRICA. 


By F. H. HATCH, Ph.D., M.Inst.C.E., President of the Geological Society of South Africa ; and G, S. CORSTORPHINE, 
B. Se., Ph. D., Consulting Geologist to the Consolidated Goldfields of South Africa. 8vo. 21s. net. 


ELEMENTARY LESSONS IN 


PHYSICAL GEOGRAPHY, Jilustrated with Woodcuts 
and Ten Plates. Foolscap 8vo. 4s. 6d. Questions, Is. 6d. 
PHYSICAL GEOGRAPHY. With 
Illustrations. Pott 8vo. 1s. Primers. 
THE SCENERY OF SCOTLAND, 
VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 
10s. net. 
GEOLOGICAL SKETCHES AT 
HOME AND ABROAD. §8vo. tos. 62. 
ANCIENT VOLCANOES of GREAT 
BRITAIN. 2 vols. Royal 8vo. 36s. net. 


OBSERVATIONS of a NATURALIST in the PACIFIC BETWEEN 1896 & 1899, 


By H. B. GUPPY, M.B., F.R.S.E. 
Vol. 1. Vanua Levu, Fiji. A Description & its leading Physical and Geological Characters. Illustrated. 8vo. 155. net. 
__Vol. I. Plant Dispersal. 21s. net. 


BY SIR ARCHIBALD GEIKIE, F.R.S. 


CLASS- BOOK OF GEOLOGY. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Fourth Edition, Revised and Enlarged, in 
2 Vols. 8vo. 30s. net. 


trated with Woodcuts. Fourth Edition. Crown 8vo. 5:. 
OUTLINES of FIELD GEOLOGY, 

Fifth Edition. Extra feap. 8vo.. 35. 6d. 
GEOLOGY. With Illustrations. Pott 

8vo. Is. [Sctence Primers. 


Box or GEOLOGICAL SPECIMENS TO ILLUSTRATE, GEIKiE’s 
PRIMER OF GEOLOGY, 10s. 6a.” 


THE FOUNDERS OF GEOLOGY. 


Second Edition. 8vo. 10s. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
aes D. With numerous Illustrations, Diagrams and Map. 

8vo. 15s. net. Also Third Edition. Crown 8vo. 6s. 

THE SCENERY OF SWITZER- 
LAND, AND THE CAUSES TO WHICH IT IS DUE. 
With numerous plans and Illustrations. By the Right Hon. 
LORD AVEBURY. Fourth Edition. Crown 8vo. 6s. 

AN INTRODUCTION TO GEO- 
LOGY. By W. B. SCOTT. Crown 8vo. 8s. net. 

GEOLOGY FOR BEGINNERS. By 
Prof. W. W. WATTS, M. F.G.S. With 310 Illustra- 
tions. Globe 8vo. 25. 6d. 

EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY & A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 

PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 

PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe-8vo. 


4s. 6d. 

PHYSIOGRAPHY. An Introduction to 
the Study of Nature. ByT. H. HUXLEY. Revised and 
partly Re-written by Prof. R. With 
301 Illustrations. Globe 8vo. 4s. 

THE PLANET EARTH. An Astro- 
nomical Introduction to Geography. By Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 2s. 

HANDBOOK OF CLIMATOLOGY. 
By Dr. JULIUS HANN. Translated by R. de COURCY 
WARD. 8vo. 125. 6d. net. 

PHYSICS of the EARTH’S CRUST. 
By the Rev. O. FISHER, M. ae F.G.S. Second Edition, 
altered end enlarged. 8vo. Se 

ELEMENTS OF CRYSTALLO- 
PHYSICS, AND MINERALOGY. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 


By GEO. 


GRAPHY FOR STUDENTS OF CHEMISTRY, 


The KLERKSDORP GOLD FIELDS. 
Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal 
Colony. By G. A. DENNY. Fully illustrated with Plans, 
Sections, and Maps. Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 
Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo. 17s. net. 


FIRST BOOK OF PHYSICAL GEO- 
GRAPHY. By RALPH S. TARR, B.S. Crown §vo 


ELEMENTARY PHYSICAL GEO.- 
GRAPHY. By RALPH S. TARR, B.S., F.G.S.A 


NEW PHYSICAL GEOGRAPHY. 
By RALPH S. TARR. Iilustrated. . Globe 8vo. 4s. 6d. 


net. 
GEOLOGY & GENERAL PHYSICS. 

By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 

Illustrations. Crown 8vo. 7s. 6d. [Nature Series. 


TEXT-BOOK of PALZONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. 8vo. Vol. I. 255. net. 
Vol. II. tos, net. 


A TREATISE ON ORE DEPOSITS. 


By J. A. PHILLIPS, F.R.S. Second Edition, Revised 
and Re-written by Professor H. LOUIS. 8vo, 25: 


MINERALOGY. An _ Introduction 
the Scientific Study of Minerals. By Professor HEN] 


MIERS, D.Sc., M.A., F.R.S. 2 Coloured 
and 716 Illustrations in the Text. 8vo. 25s.:net. 


A TREATISE ON ROCKS, ROCK- 


MACMILLAN AND CO., LTD., LONDON, 


WEATHERING, and SOILS. By Professor GEORGE 
P. MERRILL. Illustrated. .8vo. 17s. net. 
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THE“ BIRDLAND” 4) 


CAMERA 


has now become the 
standard instrument for 
Natural History Photo- 
graphy. Itis extremely 
simple to operate, yet 
is used by the majority 
of the experts. : 
{NATURE says: 
| **Excellently adapted 
‘for the use of natur- 
alists.” 


NEW ILLUSTRATED BOOKLET 
; = JUST Dur, Post Free. 
Sole Makes—SANDERS & CROWHURST, 
Specialists in everything pertaining to Natural History Photography, 
71 SHAFTESBURY AVENUE, LONDON, W. 


SWIFT & SON, 


OPTICIANS. 
7 Gold Medals Awarded for Optical Excellence. 


IMPROVED PETROLOGICAL 
MICROSCOPE. 


Fitted with cross-webbed Ocular, Polariser and 
Analyser, Convergent system and Bertrand lens, 
? with adjustment for showing interference figures. 


In Mahogany Cabinet, £12 0 O 
Catalogues on application. 


University Optical Works— 
81 TOTTENHAM COURT ROAD, 


LONDON. 


STALEY’S 
New Euryplan Anastigmat 


has gained the 
“A” Certificate, with maximum points throughout, 


in the three series, f/6.8, £/5.6, and f/4.5, 
being the HIGHEST AWARD of the 


NATIONAL PHYSICAL LABORATORY, 


thus proving that we have 
succeeded in producing an 
Anastigmat lens of the finest 
quality at a moderate price, A 
more exacting test cannot be 
obtained, and we shall be 
pleased to forward full particu- 
lars of the lenses and extracts 
from the original certificates on 
receipt of penny stamp to cover 
postage. 


IT IS THE LENS 
FOR 1907. 


MODERATE PRICES AND FULLEST GUARANTEE. 


A. E. STALEY & CO., 


Contractors to the British, Indian and Colonial Governments, 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


GLASS BLOWING.~ 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
carried out quickly and correctly at Moderate Charges. 
Any form of Glass Apparatus repaired. 
Demonstrations given here, or at Colleges, &c. 


66 HATTON GARDEN, LONDON 

H. HELM, Telephone: 2512 Holborn. x 
ACTUAL MAKER of ALL KINDS of X-Ray, Geissler and other Vacuum 

Tubes, Mercury ps, High Frequency Electrodes, kc. f/ 


SECOND-HAND 
PRISM FIELD GLASSES. 


Ross 8x ..£315 O 
Zeiss 8x 415 
GOERZ 9x 415 0 


GLARKSON’S, 


The Second-hand Optical Mart. 
Opposite the Gray's Inn Road. 


PHCNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C. EsTasiisHep 1782. 


FIRE. 
WOREMEN’S COMPENSATION. 
BURGLARY. 
PERSONAL ACCIDENT. 
FIDELITY GUARANTEE. 


SMEDLEY’S MODELS OF FOSSIL 
SEEDS AND CONES. Latest Productions. Male Neuropter’'s, 
Bennettites,Lagenostoma (Crossotheca), also Fern Pinnules, Torreya, 
amis. Sections of Flowers, Germination of Seeds, &c. Send for 
List.—Mr. H, E, H..Swepiey, F.L.S., F.G.S., “ Saltram,” Shirley 
Road, Southampton. 


LIQUID AIR ano LIQUID HYDROGEN, 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inchs 
hivh and 8 inches in diameter. i 

It begins to liquefy air in from 6 to :o minutes after the admission of a‘r 
eo from 150 to 200 atmospheres pressure, making over a litre of liquid per 

our. 


It requires no auxiliary refrigerant and produces perfectly clear liquid 
which requires no filtering. ‘ 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with: Air-Liquefier, - 


For. prices and particulars of the above and com ial 
apparatus of the same description manufaetured cnber 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 


(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 


SCIENTIFIC WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

**Nature” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 


celi 
| 
1 
ith 
us- 
‘i 
rY, 
Wit- 
[ERS 
| 


MATURE 


18, 1907 


8rd REPRINT—NOW READY. 
Revised to present. date. 


AN ELEMENTARY COURSE OF 


PHYSICS. 


EDITED BY 


Rev. J. C. P. ALDOUS, M.A., 


Late Fellow of Jesus College, Cambridge; Chief 
Instructor to the Naval Cadets, 1875—1898. 


Demy -8vo. 892 pages. 7s, 6d. 
‘Illustrated with 395 woodcuts and 265 blocks. 


NATURE.—‘‘In this book an attempt is made to give a 
modern and practical course of natural philosophy in a com- 
pendious form, and it may be stated at once that the effort is a 
most successful one. . . . The treatment of the various subjects 
is most lucid and thorough, and is evidently based on an inti- 
mate acquaintance with the requirements of students. Great 
pains have been taken to avoid looseness of statement ; and the 
fact that some of the sections have had the advantage of the 
criticisms and suggestions of Lord Kelvin, Lord Rayleigh and 
others, makes it a trustworthy book of reference.” 


THE INDEX IS EXCEPTIONALLY FULL. 


MACMILLAN & CO., LTD., LONDON. 


GALVANOMETERS ano ELECTROMETERS. 


DOLEZALEK 
ELECTROMETER. 


This Instrument is Dead 
Beat, has small Electrostatic 
Capacity and High Insulation. 
Quartz Fibre Suspension. 


DUDDELL PATENT THERMO-GALVANOMETER. 
NO SELF-INDUCTION. 


Will measure currents of any frequency, direct or alternating, and as 
small as 20 micro-amperes. See illustration. 


BROCA GALVANOMETER. 


Suspended needle instrument, almost astatic. Highest sensibility. Coils 
readily interchangeable. Particulars and Prices on demand. 


The Cambridge Scientific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 
The Exhibit of the Company was Awarded 2 Grands Prix at the Milan 


Made of light metal, 
strongly and accurately built. 
Fitted with ZEISS LENSES. 
Take Plates, Flat Cut Films, Roll Films, 
and the new Zeiss Pack-Slide. 


Sizes—6 x 9 and 9 X12 cm., and 3} X 4} in., and 5 in. x 4in. 
Also 9 X 12 and 9 X 18 cm. for Stereo and Panorama. 


Illustrated Catalogue, ‘“‘ P.N.” Post Free on application. 


CARL ZEISS, 29 margaret St., Regent St., London, W. 


= JE NA Berlin — Frankfort o/M.—Hamburg— 
Vienna—St. Petersburg. 


International Exhibition, 1906, 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Registered Design No, 420,297.) 

This Instrument has been designed to meet the e- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools fir 
Demonstration purposes. 

The construction is on that of the well-known ‘' Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
forms. 

he diameter of the mercurial column is ‘25 inch, and 
affords a bold, well defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘or inch and ‘1 milimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confi ly r nd this Instrument for use as 
a **Standard” in Colleges and Schools, private Observa- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£23 7 6, 
or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
rice. 
Nature says:—‘‘ Provides an accurate instru: 
ment at a moderate cost.” 

FULL SIZE STANDARD BAROMETER of 
same design, bore o’5” diameter, inches and millimetre 
scales, verniers reading to inch and o*r on 
plished mphogney board with brackets and opa! glass 
reflectors, &'7 oo 


Sole Manufacturers and Proprietors of the Regd. Design: 


PASTORELLI & RAPKIN, Ltd., 


46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 150 years. 
Telegrams: Rapkin, London. Telephone: 1981 Holborn 


Oe ILLUSTRATED PRICE LIST POST FREE. 
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| 
BUSCH “ ‘STABIL” | 
BINOCULAR Patented. 
ESTABLISHED 1756 
12 Chartcrhouse Street, Holborn Circus, London, E.C. 
True 
FILM AND PLATE CAMERA, 
Binocular 
}-pl., 5 4, and postcard size. 
d ; Collinear iii. 12 c/m, F 6°8, Koilos 
an ‘ ; Shutter, with speed up to 1/300th 
3 bie of a second, 3 Dark Slides, and 
freedom he Focussing Screen, £9 108. 
| Postcard size, £11 8s. 
size, single ex- 
IN| 
“in Koilos” 
Sector Shutter, 
&7 160. 
‘HINTS 
Prices: 45/~ / 57/- 
Overcomes all the difficulties in ordinary forms of ar 
Field Glasses. Always ready focussed. Can never get outof =o SS - illustrated 
adjustment, Every operation can be performed with one Supplementary 
hand, The greatest advance in construction of Binoculars | 
made for fifty years. oppiication. 
or ALL OPricians. : 
To be obtainec 
EMIL BUSCH OPTICAL Co., | SY nigheclass 
35 CHARLES STREET, HATTON GARDEN, LONDON, E.C. | 
3” 
“ NEW DESIGNS 
eed . 
in 
{ Réntgen Ray and 
> more 
band 3 3 High Frequency Appar 
q y Apparatus, 
a 
attach 
f, and A> GIVING GREATER FACILITIES 
juered, i | 
ose $3 AND MORE CONTROL. 
serva- 
For Full Particulars and Prices 
it same 
write for our New Price List E.” 
ER of = 
MARCON('S 
td, WIRELESS TELEGRAPH CO., LTD., 
MENTS. 
, Tyssen Street, Dalston, London, N.E. 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF BOTANY. 


A TEXT-BOOK OF BOTANY. By | 
Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. Hi. 


SCHENCK, Dr. A. F.W. SCHIMPER. Translated Tani 
the German by H. C. PORTER, Ph.D. Revised with the | 


Fifth German Edition by W. H. LANG, M.B., D.Sc., 
Senior Assistant in Botany, University of Glasgow. With 
686 Illustrations, in part coloured. Medium 8vo. 18s. net. 

BOTANY FOR BEGINNERS. _ By 
ERNEST EVANS. 4th Impression. Globe 8vo. 2s. 6d. 

PRACTICAL BOTANY for’ BE- 
GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and 
D. T. GWYNNE-VAUGIIAN, M.A. Second Edition. 
Globe 8vo. 35. 6d. 


LESSONS in ELEMENTARY 


FIRST BOOK of IN ‘DIAN BOTANY. 
By DANIEL OLIVER, F.R.S. With numerous Illustra- | 
tions. Globe 8vo. 6s. 6d. 

BOTANY. An Elementary Text for 

BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pott 8vo. 1s. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S._ 


Third Edition. Globe 8vo. tos. 6d. 
STRUCTURAL BOTANY: or Organ- | 


ography on the Basis of Morphology. To which is added 
The Principles of Taxonomy and Phytography, and a | 


THE NATURE AND WORK OF 


of Botanical Terms. By ASA GRAY. §8vo. 


PHYSICAL BOTANY. By G. L. 
GOODALE. I. Outlines of the History of Phcen magnate: | 
Plants. II. Vegetable Physiology. 8vo. Ios. 

BOTANICAL TABLES. By ‘A. B. 
BUCKLEY. Fcap. 8vo. Is. 6d. 

FIRST LESSONS in PRACTICAL 
—— By G. T. BETTANY, M.A., B.Sc., F.L.S. 

ott Svo. Is. 


THE TEACHING BOTANIST. A 


Manual of Information upon Botanical Teaching, with an 
outline for a =". course. By WILLIAM F. GANONG. 
Crown 8vo. 


A UNIVERSITY TEXT-BOOK OF. 


BOTANY. By Prof. DOUGLAS HOUGHTON CAMP. 
BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 

LABORATORY PRACTICE 
BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Fcap. 8vo. 45. 6d. net. 

The BOOK of the ROSE. By 
Rev. A. FOSTER- — 
Edition. Crown 8vo. 


CYCLOPAEDIA “OF HORTICUL- 


TURE. By Prof. L. H. BAILEY, assisted by WILHELM | 


MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four , 
Vols. Imperial 8vo. Vol. I., A.-D. Vol. II., E.-M., 
Vol. IIL, N.-Q., Vol. IV., R.-Z. 215. net each. 


THE STRUCTURE AND _ DE- 


GONIAT®), 


18s. 6d. net. : 
MACMILLAN AND 


F.R.S. With 


By L. H. With numerous IIlustra- 


the 
Illustrated. Third | 


LECTURES ON THE EVOLUTION 
OF PLANTS. By Professor DOUGLAS HOUGHTON 
CAMPBELL, Ph.D. Crown 8vo. 4s. 6d. net. 

EXPERIMENTS WITH PLANTS. 
By Prof. W. J. V. OSTERHOUT, Ph.D. Crown 8vo. 


5s. net. 

THE NEW EARTH. A Recital of the 
Triumphs of Modern Agriculture in America. By W. S. HAR. 
WOOD. With many Illustrations. Crown 8vo. 7s. 6d. net. 

NEW CREATIONS in PLANT LIFE. 
An Authoritative Account of the Life and Work of Luther 
Burbank. By W. S. HARWOOD. illustrated. Crown 
8vo. 7s. 6d. net. 

TIMBER and some of its DISEASES 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. 
With Illustrations. Crown 8vo. 6s. [Nature Series. 


' DISEASE IN PLANTS. By 
H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 6d. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indiar 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and TIMBER TREES, 


Native and Foreign. By THOMAS LASLETT, Timbe: 
Inspector to the Admiralty. Second Edition. Revised by 
Prof. H. MARSHALL WaRD, F.R.S. Crown 8vo. 8s. 6d 


GETTING ACQUAINTED WITH 


THE TREES. H. McFARLAND. Illustrated. 
8vo. 75. 6d. ne 


PLANTS. An Introduction to the Study of Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 8vo. 4s. 6d. 


NOTES ON THE LIFE-HISTORY 


OF BRITISH FLOWERING PLANTS. By LORD 
AVEBURY. Illustrated. 8vo. 155. net. 
FLOWERS, FRUITS, oad LEAVES 
By LORD AVEBURY. With numerous Illustrations 
8th Thousand. Crown 8vo. 45. 6d. [Nature Series. 


On BRITISH WILD FLOWERS. 


considered in Relation to Insects. With numerous IIlustra- 
tions. LORD AVEBURY. oth Thousand. Crown 
8vo. 45. [Nature Series. 

FLOWERS AND FERNS in their 
HAUNTS. By MABEL OSGOOD WRIGHT. Illus 
trated. Extra Crown 8vo. 10s. 6d. net. 

VEGETABLE CULTURE. A Primer 
for Amateurs, Cottagers, and Allotment Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. WRIGH1 
With Thirty-eight Illustrations. Pott 8vo. Is. 

A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 15. 


GARDEN FLOWERS and PLANTS. 
A Primer for Amateurs. By J. WRIGHT, F.R.H.S 
With Fifty Illustrations, Pott 8vo. 1s. 

GREENHOUSE AND WINDOW 
PLANTS. By CHARLES COLLINS. Edited by J. 
Wricut, F.R.H.S. With Thirty-eight Illustration: 
Pott 8vo. -Is. 


VELOPMENT OF MOSSES AND FERNS (ARCHE- THE CHEMISTRY of the GARDEN. 


Py Prof. DOUGLAS HOUGHTON , 
CAMPBELL, Ph.D. Second Edition. Illustrated. 8vo. © 


A Primer for Amateurs and Young Gardeners. By HEK- 
BERT H. COUSINS, M.A. With an Introduction }b) 
J. Wricut, F.R.H.S. Pott 8vo. ts. 


co., LTD., LONDON 
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NEW GRYSTAL MODELS. 


Our New Catalogue, XIX., with many illustrations, 
has just come out (post free on application). 
Of its contents we point out the following : 

1. New Collection of 416 Crystal-models of wood, containing all 
tbe crystal forms and c »mbinations represented by illustrations in the 
ath ed. of the by Prof. P. Groth 

(1go5) at Munich os £27 10 0 

2. Large Collection of 916 “Crystal- -mod ‘of wood to illustrate 
the crystal forms of the minerals, by Prof. C. Hintze at Breslau. ee 

£90 

2 New Model to demonstrate that the plane angles of the regular 
dodecahedron are equal to the edges of the octahedron ; constructed 
by Prof. C. Hintze (Breslau) . £1 10 0 

4. New Collection of 8 Trigonal- Glass-models of Calcite, with 
the crystallographic axes according to Bravais (Weiss) and with the 
axes according to Miller, constructed by Prof. J. Beckenkamp at 

5. New Collection of 450 Crystal-models of pasteboard, sys- 
tematically arranged according to the 3 classes of mets, by 
Prof. K. Vrba at Prague io £48 0 0 

6. The Pianes of Symmetry, 5 models constrasned by Prof. K. Vrba 
at Prague ... £5 15 0 

7. The Optical Wave ‘Surfaces, wire-models by 
Prof. K. Vrba at Prague .. “ £6 8 0 

8. The Optical Indicatrix, 3. wire- fie "Prof. Vrba at 
Prague 22 50 

9. The Seiodromes, s coloured plasters unis constructed by Prof. F. 
Becke at Vienna ... £5 0 


Dr. F. KRANTZ, 


RUENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY, 
ESTABLISHED 1833 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameba, Arcella, , 
Vorticella, nea Hydre, Floscularia, Step and many 
other specimens of Pond Life. Price 15. per Tube, Post ee Hell> 
p matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection Purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either livin; 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana ; Lineus, Amphiporus 
Nereis, Aphrodite, Arenicola, Lani ce, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

THE DIRECTOR. 


Biological Laboratory, Plymouth. 


EsTABLISHED 185t. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
23 PER CENT. INTEREST 


allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 
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WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refe: - 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &e., Preserved ana Mounted by First class 
Workimen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
oe CATALOGUE (102 pp.) POST FRFE. 


NATURAL HISTORY SPECIMENS 
FOR MUSEUMS. 


The following can be_supplied:—Skulls and Skeletons; Reptiles, 
Amphibians. Fishes<and Invertebrates, preserved by the best 
methods, and either unmounted or mounted in museum jars; 
rare species obtainable from correspondents in many regions, 
and particular attention paid to orders for such; Zootomica! 
preparations; Metamorphoses series; Embryos; Models in wax, 
papier mache, &c.; Class work material, &c., &e. 

For prices and lists apply to 
ROBERT J. BROGDEN, 7 Hartham Road, London, N. 


RUBIDIUM, TANTALUM, GERMANIUM, 
CASIUM, BERYLLIUM, ano otuers, 


in Gramme Tubes at Reasonable Prices. 
oe NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 
ARMBRECHT, NELSON & Co;, Scientific Chemists, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


Collections and Single of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6; so do., 10/6; 100 do., 21/-; 200 do., 42/-, 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
In Polished Deal Boxes. 


Inspection invited of a large stock of Minerals, Rocks, ~ noes and 


Microscopic Objects. Specimens sent on approval, 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 


NEW CATALOGUES POST FREE. 


THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C. 


NOTICE OF REMOVAL. 
JAMES R. GREGORY & Co., 


MINERALOGISTS, &c., 
of KELSO PLACE, KENSINGTON, 


beg to announce that they have removed to more convenient 
and commodious Premises at 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 


NOTICE.—A tvertisements and business letters for 
vommunications to the Editor. 


SUBSCRIPTIONS TO ‘** NATURE. 


d. 
Yearly 8  Vearly 110 6 
Half-yearly om 6) Half-yearly 6 
Quarterly o 7 6, Quarterly 


NATURE should be addressed to the Publishers; Editoriai 
The telegraphic address of NatuRE is Putusis,” 


LONDON. 
CHARGES FOR ADVERTISZ. 1ENTS. 
4s.d 
*Three Lines in ore. o 2 6 Quarter Page, or Half 
ne Sixteenth Page, ‘or ight 10 0 
One Eighth Page, or Quarter Halfa Page, 
Column o18 6 Whoie Page . 6 6 0 


* The first line being in heavy type is charged for as _— Lines. 
Cheyues and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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WEHNELT 
TUBES 


To show Cathode 
Phenomena 
at low voltages. 


HICH TENSION 


MOSCICKI TYPE, 
for Wireless Telegraphy, 


ISENTHAL & CO., 


Contractors to the Adiutiralty, War, India, and Colonial Offices, &c. 


85 MORTIMER STREET, LONDON, W. 


FUSED SILICA 
WARE 


melts somewhere about 1700° C. and 

1800° C., and is practically unaffected 

by acids, with the exception of 
hydrofluoric and phosphoric. 


Evaporating Basins, Crucibles, Tubes 
and Triangles may be obtained, with 
prices and particulars, from 


TOWNSON MERCER, 


34 CAMOMILE ST., 
LONDON, E.cC. 


NEW CIRCULAR BEAM 
CHEMICAL BALANCE. 


New Circular Beam Chemical Balance for a charge up to 100 
grammes in each Pan ; sensible to 1/:0th part of a milligramme. All Knife- 
Edges are of Agate working on Agate Planes. In Mahogany and 
Glass Case, with Polished Slate Kase, Counterpoised Sliding Front, Side 
Doors. Beam divided in 1/1oths of a milligramme. Rider Apparatus. 
Automatic Arrestment for arrest of Pans and Beam. Pans 7 cm. diameter. 
Level, and Levelling Screus).5 £€1O O O. 


ILLUSTRATED LISTS ON APPLICATION. 


C. E,. MULLER, ORME & CO., Ltd., 


Scientific Glass Blowers and Manufacturers of 
Chemical and Physical Apparatus, 


148 HIGH HOLBORN, LONDON, W.C. 


irmeca by RiCHAKD Liay anv Sons, Limi TED, at 7 & 6 Bread Street Hill, Queen Victoria Street, in the City of London, and puolished by MAcMILLAN 
Co., Lisrrep, at St. Martin's Street, I.ondon, W.C., and THE Macmitcan Company, €6 Fifth Avenue, New York.—THursDavy, April 18, 1907. 


A NEW PRISM BINOCULAR 


THE STEREOSCOPIC COMPANY’S NEW 
“PRISMA” BINOCULAR 


is undoubtedly the finest glass ever produced, 
and has approximately double the illumina- 
tion of other glasses of equal magnification. 
SENT ON 


APPROVAL 
ON RECEIPT 


OF 
REFERENCE 
OR 
REMITTANCE. 


4 


The ideal 
| Field Glass 
| for Natural 
History and 
| Astronomical 
| Observations. 


Illustration 
shows Prisms 
removed 
for cleaning 
y user. 


Write for Catalogue No. 12B, Free from 
THE 


LONDON STEREOSCOPIC COMPANY, 


106 & 108 REGENT STREET, LONDON, W. 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


MAY & 1997 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye."’— WorpDswortH. 


No. 1956, VoL. 75] 


[Price SIXPENCE _ 


Registered asa Newspaper at the General Post Office. a 


LANTERN 


4 
< 
Q 
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NEWTON & CO., Opticians to the King, 


3 FLEET STREET, LONDON. 


__THURSDAY, APRIL 25, 1907 


_ (An Rights are Reserved. 


| REYNOLDS & BRANSON, Ltd. 


Indispensable 
Lantern 


Stroud & Rendell Science Lantern devised for the projection of 
lantern slides and apparatus in a vertical or horizontal position. Price, 
with superior compound objective, 6, 9, or 12” focus, and achromatic 
objective for vertical projection, 6, 9, 12, 15 or 20” ‘focus, prism with 
silvered face, lime-light burner, complete in travelling case £8 10 O 

Ditto, with Arc lamp ... #11 00 


New Catalogue of Optical Lanterns and Lantern Slides, 
for sale or hire, post free. 8th Edit., pp. 204, 


14 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, % inch 
Object - glasses, 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
. Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
‘LONDON. 


in Mahogany 


STANDARD 


RECORDING RAIN GAUGE 


(HALLIWELL’s PATENT) 
IN IMPROVED COPPER 
CASE. 


Full particulars on 
application to the 
Sole Makers— 


Negretti & Zambra, 
38 Holborn Viaduct, 


.C., 


LONDON. 
Branches: 


45 CORNHILL, E.C. 
122 REGENT STREET, W. 
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UNIVERSITY OF LONDON. 


The following Advanced Courses of Lectures will be delivered :— 

1. THe Ancestry oF ANGIOsrERMS,” by Miss ETHEL SARGANT, 
F.L.S., at University College, Gower Street, W.C., on April 29, May 6, 
13, 27, June 3, 10, 17 and 24, 1907, at 4.30 p.m. 

2. PinkaAL SENSE ORGANS AND AssociATED STRUCTURES IN 
THE VERTEBRATE Brain,” by ARTHUR DENDY, D.Sc. (Professor of 
Zoology at King's College), at King’s College, Strand, W.C , on May 7, 
14, 28, and June 4, 1907, at 5 p.m. 

3. ** Prorozoo.ocy,” by E. A. MINCHIN, M.A. (University Professor 
of Protozoology), at the Lister Institute, Chelsea, S.W., on May 1, 3, 6, 8, 
10, 13, 15, 17, 22, 24, 27, 29, 3%, June 3, 5, 7, 10, 12,14 and 17, 1907, at 
5 p-m. 

4. in ScHoots,” by Miss BEATRICE 
EDGELL, M.A., Ph.D., Dr. A. D. WALLER, F.R.S., and Mrs. REID 
(Natural Sciences Tripos, Cambridge), at the University of London, South 
Kensington, on April 26, May 3, 10, 17, 24 and 31, June 7, 14 and 21, 1907, 
at 5 p.m. 

Admission to the above Lectures is free, and for Courses 1 and 2 no tickets 
are required. For Courses 3 and 4 cards of admission may be obtained on 


application to the undersigned. 
P. J. HARTOG, Academic Registrar. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Seven Years, about 300 Students 
of University Tutorial College have passed London 
University Examinations. 

Prospectus may be had post free from the VICE-PRINCIPAL, 


University Tutorial College, 32 Red Lion Square, Holborn, 
W.C. 


HERIOT-WATT COLLEGE, 
EDINBURGH. 


Principal—A. P. Lauriz, M.A., D.Sc., F.R.S.E. 


All students who wish to enter the Day Classes of this College will be 
required to pass an Entrance Examination, or to satisfy the Principal that 
their previous training will enable them to benefit by the instruction given 
in the Day College. 

This Entrance Examination will be held on May 7, and also on Sep- 
tember 23. A short Preliminary Course in Pure and Applied Mathematics, 
Physics, Applied Mechanics, Geometrical Drawing and Machine Drawing, 
for those who wish to prepare for the Day Courses in the College, will com- 
mence on May 14 and close on July 12. Fee, £4 4s. Matriculation Fee, 5s. 

For further information apply to the Principat at the College. 


PETER MACNAUGHTON, S.S.C., Clerk. 
Heriot Trust Offices, 
inburgh, 
April 18, 1907. 


BACTERIOLOGY AND PATHOLOGY. 
KING’S COLLEGE, LONDON. 


Proressor HEwWLett anv Dr. F. E. Tayior. 

The Department of General Pathology and Bacteriology is open daily for 
instruction, and research courses of instruction in Pathology and Bacteri- 
ology are given for the Medical, Service, and D. P.H. examinations. 

ourses are arranged to suit students, who may enter at any date. 

Next term commences April 24. 

Evening Class in Bacteriology commences May 31. 

For particulars apply to the SecrETARY or to Professor HEWLETT. 


HIGHER MATHEMATICS 
FOR SCIENCE AND OTHER STUDENTS. 


ata by highly qualified graduates of 
Correspondence Tuition London, and 


Sone Universities, in Algebra, Trigonometry, Theoretical Mechanics, 
Di 
c. 


ifferential and Integral Calculus, Pure Geometry, Geometrical Drawing, 
RESIDENCE ABROAD NO IMPEDIMENT. 
Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries.—Apply to Mr. J. Cuarteston, B.A., Burlington Corre- 
spondence College, Clapham Common, London, S.W. 


BIRKBECK COLLEGE, 
BREAMS BUILDINGS, CHANCERY LANE, 'E.c. 


FACULTY OF SCIIENCE,. 


DAY AND EVENING COURSES, under Recognised Teachers of 
the University of London. 


Avex. McKenzig, Pb.D., D.S<., 
Chemistry { M.A. 
H. Wren, Ph.D., B.A., B.Sc. 
ALBERT D.Sc. 
Physics... oe Owen, B.A., B.Sc 
B. W. Crack, B.Sc. 
Mathematics oe ove H. Smart, M.A. 
C. V. Coatss, M.A. 
Botany ... V.H. Buackman, M.A. 
Zoology ... - inn .. H. W. UntHank, B.A., B.S: 
Geology & Mineralogy .. J. W. Evans, D.Sc. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M 
RESEARCH in Chemistry and Physics in well-equipped laboratorie: 
French, German, Spanish, and Italian Classes, 


EVENING CLASSES in Biology, Physiology, Practical Geomet:y, 
Building and Machine Construction, Theoretical Mechanics, Applicu 
Mechanics and Mechanism. 


Prospectus gratis on application to the Secretary 


INDIAN PUBLIC WORKS 
DEPARTMENT. 


The Secretary of State for India in Council will, in the Summer of 1907, 
make not less than twelve appointments of ASSISTANT ENGINEER 
in the permanent establishment of the Indian Public Works Department. 

Candidates must have attained the age of 21, and not attained the age 
of 24 years on July 1, 1907. ; 

A printed Form of Application, together with information regarding the 
conditions of the appointments and certain requirements laid down as to 
education and experience in engineering, may be obtained from the Secre- 
tary, Public Department, India Office, Whitehall, London, S.W. 

The Form of Application is to be returned so as to reach him not later 
than Wednesday, May 1, 1907. 

A. GODLEY, 


Under-Secretary of State. 
India Office, August 5, 1906. 


WELSH INTERMEDIATE EDUCATION ACT, 1880. 
CENTRAL WELSH BOARD. 


APPOINTMENT OF PRACTICAL SCIENCE 
EXAMINER, 1907. 


The Executive Committee of the Central Welsh Board will shortly pro- 
ceed to the appointment of an EXAMINER of PRACTICAL WORK 
in SCIENCE (Physics and Chemistry). 

The Examinations will take place between June 10 and July 6, 1907. 

Preference will be given to Candidates who have had experience in 
Secondary Teaching. Women will be equally eligible with men. 

Applications for further particulars as to duties and remuneration should 
reach the undersigned not later than Monday, May 6, 1907. 


OWEN OWEN, 
Chief Inspector. 
Central Welsh Board Office, Cardiff, 


April 23, 1907. 


DERBYSHIRE COUNTY COUNCIL. 


ANALYST’S DEPARTMENT. 


Wanted, an ASSISTANT to the COUNTY ANALYST. Experience 
in analysis of Food and Drugs essential. Preference given to applicants 
possessing Institute of Chemistry qualification. Salary, £120, increasing 
annually by 410 to maximum of £150. Forms of Application, and par- 
ticulars of duties and terms of engagement, may be obtained at my office, 
and will be forwarded on receipt of a stamped, addressed foolscap envelope. 

Applications (endorsed ‘‘ Analytical '’) must be upon the Form provided, 
and must reach me not later than 10 a.m. on Tuesday, the 7th day of May 
next. 

Canvassing in any form will be a disqualification. 

Dated this 17th day of April, 1907. 

- HUGHES-HALLBIT, 


N. 
Clerk of the Derbyshire County Council. 
County Offices, Derby. 


FOR SALE.-—“ Nature,” volumes issued in 1905, 1906, and 
‘Chemical News,” 1904-6, price 5s. each vol.—Address 
clo Nature Office. 
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WOOLWICH POLYTECHNIC. 


The Governors of the Woolwich Polytechnic invite applications for the 
following appointments :— 


1. SCIENCE MISTRESS in the Secondary School, to :ake Mathe- 
matics or Physics. or both subjects. University degree, or its 
equivalent, essential. Commencing Salary, £150 per annum, rising 
by annual increments of £10 to £220. 

2. FORM MISTRESS in the Secondary School, to take ordinary sub- 
jects. University degree, or its equivalent, essential. “ Com- 
mencing Salary, £120 per annum, rising by annual increments 
of £10 to £220. 

Copies of Forms upon which application is to be made and other par- 

ticulars may be obtained by sending to the Principal a stamped, addressed, 
fools: ap envelove, and stating for which appointment a Form of Applica- 
tion is desired. The last day for receiving applications is Wednesday, 


May 22. 
A. J. NAYLOR, 
Clerk to the Governors. 


WOOLWICH POLYTECHNIC. 


The Governors of the Woolwich Polytechnic invite applications for the 
appointment of FIRST ASSISTANT in the Physics Department. Uni- 
versity degree and experience in a University College or Technical Institute 
essential. Commencing Salary, £250 per annum. Copies of Form upon 
which application is to be made and other particulars may be obtained by 
sending to the Principal a stamped, addressed, foolscap envelope. The last 
day for receiving applications is 


22. 
AYLOR, 
Clerk to the Governors. 
PBATTERSEA POLYTECHNIC, 
LONDON, S.W. 

The Governing Body invite applications for the position of PRINCIPAL 
of the POLYTECHNIC, the appointment to date from September next. 
Commencing salary, £800, increasing to £1000. 

Applications must be received on or before Saturday, May 25. 


For particulars, apply to the CLERK TO THE GOVERNING Bopy, 
Battersea Polytechnic. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 
The Governing Body require the services of an ASSISTANT LEC- 
TURER in PHYSICS and ELECTRICAL ENGINEERING. Full 


time. Teaching experience essential. 


Commencing salary, £180. For particulars send stamped addressed 
envelope at once to the SECRETARY. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 

The Governing Body require the services of a SCIENCE MISTRESS 
— Mathematics and Chemistry—for the Polytechnic Secondary Day School 
for Girls on Clapham Common. Commencing salary, £120. For par- 
ticulars send stamped addressed envelope to the SECRETARY. 


SCIENCE MASTERS WANTED. 


May and September Vacancies. 
Nova Scotia, Univ. Coll.; Secondary School, North England, £200; 
Physics and Elec. Engineering, London Coll., £200. Vacant Masterships 
England and Abroad. List of Appointments sent to all Candidates. ° 
Preliminary Fee. 
ORELLANA & CO. 


can guarantee each candidate with good references an appointment. 
Estp. OvER 50 YEARS. 


80 WIGMORE STREET, LONDON, W. 


CHANGE OF ADDRESS. 

PATRICK Y. ALEXANDER, Life Member Aeronautical Society of 
Great Britain; Member of Aero Club of Great Britain; Institute of 
Aeronauts; Aero Club de France; Societa Italiana Aeronautica; Aero 
Club de Belgique ; Aero Club of America ; Deutscher Luftschiffer Verband ; 
International Commission of Scientific Aeronautics, desires all communi- 

cations to be sent to— 


82 Victoria Street, Westminster, London, S.W., ENGLAND. 


Young Man desires situation in London as 
Laboratory Assistant in Physical or Chemical Laboratory, preferably 
Physical. Obtained first-class certificates in Physics and Theoretical 
and Practical Chemistry. Has been assistant to London Inter. Science 
Students, and in scientific instrument trade.—‘ J. W.," NATURE 
Office, St. Martin’s Street, W.C. 


Indexing, Typewriting, or other secretarial 
work desired.—Grecory, Vale Cottage, Clifton Road, Weston-s.-Mare. 


SECOND-HAND BOOKS at Half Prices!! 

New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sen on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W. & G. 135 Charing Cross} Road, London, W.C. 


COUNTY OF LONDON. 


The London County Council invites applications for appointment as 
ASSISTANT MASTER in the Mantle Road Higher Grade Boys’ School, 
Brockley Lane, Deptford, S.E., and for an ASSISTANT MISTRESS in 
the “‘Hugh Myddelton” Higher Elementary Girls’ School, Clerkenwell, 
E.C. In each case candidates must possess special science qualifications. 

The salary will be in accordance with the London County Council scale, 
particulars of which are set out upon the form of application. 

Applications should be made on Form 40 H.G., to be obtained from the 
Clerk of the Council, Education Offices, Victoria Embankment, W.C., 
to whom they must be returned not later than 10 a.m. on April 29, 1907, 
accompanied by copies of three testimonials of recent date. 

Candidates applying through the post for the Form of Application should 
enclose a stamped and addressed envelope. 

_ Canvassing, either directly or indirectly, will be held to be a disqualifica- 
tion for employment. 
Full particulars of appointments in the Council's service are published in 
the ndon County Council Gazette, which can be obtained from the 
Council's publishers, Messrs. P. S. King and Son, 2 and 4 Great Smith 
Street, Westminster, S.W., price, including postage, 1}¢. an issue, or, for 
the year, a prepaid subscription of 6s. 6d. 
G. L. GOMME, 
Clerk of the London County Council. 
Education Offices, 


Victoria Embankment, W.C., 
April 20, 1907. 


Partner with £500 required to develop estab- 
lished Micro. Laboratory. Very interesting and lucrative business 
for Gentleman with few hours daily to spare.—STeruens & Co., 
76 Finsbury Pavement, E.C. 


NOTICE. 


Announcements of Births, Marriages and Deaths are 
inserted in the advertisement pages of ‘* Nature” at 

s- Od. for two lines of eighteen words. Each 
additional line of nine words costs As. All orders 
should be accompanied by remittance to cover cost. 


OFFICE OF ‘‘NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

al, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


ORWAY PLEASURE CRUISES. 


13 DAYS “MIDNIGHT SUN.” Two Berth Cabins. 
Luxurious Accommodation. Sailing June 8, 22 ; 

FROM July 6, 20; August 3, 17- Visiting Sand, Odde, 
Bergen, Fretheim, Gudvangen, Loen, Marok, 


£1 2 1 2 Ness, and Moide.—Apply 
Ss. ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


SMEDLEY’S MODELS OF FOSSIL 
SEEDS AND CONES. Latest Productions. Male Neuropteris, 
Bennettites, Lagenostoma (Crossotheca), also Fern Pinnules, Torreya, 
Zamia. Sections of Flowers, Germination of Seeds, &c. Send for 
List.—Mr. H. E. H. Smepvey, F.L.S., F.G.S., “ Saltram,” Shirley 
Road, Southampton. 


NATURAL HISTORY SPECIMENS 
FOR MUSEUMS. 


The following can be supplied :—Skulls and Skeletons; Reptiles, 
Amphibians, Fishes and Invertebrates, preserved by the best 
methods, and either unmounted or mounted in museum jars; 
rare species obtainable from correspondents in many regions, 
and particular attention paid to orders for such; Zootomical 
preparations; Metamorphoses series; Embryos; Models in wax, 
papier mache, &c.; Class work material, &c., &c. 

For prices and lists apply to 
ROBERT J. BROGDEN, 28 COLVILLE SQUARE, W. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc.,and R, LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 


Dublin : EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN,MARSHALL, HAMILTON, KENT & CO., Ltd 
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DIFFRACTION GRATINGS. 


Mr. Ives’ New Process Replicas of Rowland’s Diffraction 
Gratings, giving results hitherto only attainable with 
original rulings. 


SPECTROSCOPES. 


Mr. ives’ Simplex, Duplex, and Innovation Diffraction 
Spectroscopes, equalling in resolution and definition 
instruments costing several times as much. 


COLOUR PHOTOGRAPHY. 


Mr. lves' Kromskop Process and Professor Wood's Di!- 


fraction Process, giving hitherto undreamed-of perfec- | 


tion in the rendering of colours. 


Send for Circulars 325 and 348, describing these and othe» 
interesting optical novelties. Sent post free on request. 


THE SCIENTIFIC SHOP. 
ALBERT B. PORTER, 
324 Dearborn Street, CHICAGO, U.S.A. 


MARTINDALE’S 
PURE CHEMICALS, REAGENTS, 
AND APPARATUS 


For LABORATORIES and RESEARCH at 
CLOSEST PRICES. 

Write for List, and Special Quotation for Quantities. 

RADIO -ACTIVE SUBSTANCES A SPECIAL FEATURE. 


SPECIALITIES :— 
MARTINDALE'S BURETTE STAND... 9/-, 15/- 
MARTINDALE'S BACTERIOLOGICAL 


CASE 
W. MARTINDALE, 
10 NEW CAVENDISH ST., LONDON, W. 


{1797 Paddington. 
Telephones | 4688 Gerrard. 


| Birmingham, Glasgow, Live 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, wW., 


has always on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 
AND PHYSICAL 


APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwy th, 
land Nottingham Universities ; Bedford, 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; Regent Street 
Polytechnic ; and twenty other Scientific Institutions, Polytechnics, &v. 


pe Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 


List on application by mentioning NATURE. 


LITHIUM METAL, 


Gs. per gramme. 


g@- NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemis, 
71 & 73 Duke Street, Grosvenor Square, London, W. 


SECOND-HAND 
PRISM FIELD GLASSES. 


Ross 8x ...£315 0 
Zeiss 8x 415 0 
GOERZ 9x 415 0 


The Second-hand Optical Mari. 
Opposite the Gray’s Inn Road. 


the patented alloy of nickel 
steel which has the smallest 
known coefficient of expansion. 


INVAR COMPENSATION PENDULUMS, made to the 
calculations of a distinguished mathematician on the basis of 
measurements by the National Physical Laboratory. The rods 
are all artificially aged, and very constant rates are obtained. 

ASTRONOMICAL CLOCKS, complete with Invar Compensa- 
tion Pendulums, as supplied to the Observatory at Lagos, West 
Africa. Mean variation of daily rate ;4x second. 

STANDARD MEASURES OF LENGTH, Both bars and 
tapes standardised and artificially aged at the National Physical 
Laboratory. As used by the Ordnance Survey and Coast and 
Geodetic Survey, U.S.A., &c., &c. 

ont APPARATUS FOR MEASURING BASE 
L 


O@ Send for new Price List, &c., now ready. 
J. H. AGAR BAUGH, 


92 Hatton Garden, London, E.C. 
Telephone No. 4722 Holborn. Cable Address : Voider, London. 


PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C. 1782. 
FIR 


E. 
WORKMEN'S COMPENSATION. 
BURGLARY. 
PERSONAL ACCIDENT. 
FIDELITY GUARANTEE. 


BIRKBECK BANK 


EsTABLISHED 185. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C 
93 PER CENT. INTEREST 


allowed on Deposit Accounts. 
2 PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 
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HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTI'0U- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. 

SPECTROMETERS. 


INDUCTION COILS A SPECIALITY. 
ELECTROMETER, NEW PATTERN. 


STUDENTS’ 
SPHEROMETERS. 
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Illustrated Catalogue of Choice Minerals, mailed free on application, 
gives description and prices of a portion of our large series of cabinet and museum 
specimens. 


We will send on approval, at our expense, to any address in the world, 
a selection of display specimens. Consignee has the privilege of making examination, 
and returning, at our expense, material not desired. General instructionsJas ito 
preferred size, average price, and character of specimens, aid us in pleasing 
individual taste. 


These approval consignments are being much appreciated. A European institution 
has just written us:—‘‘ Specimens are certainly well selected, and much better in 
general than the specimens of other houses in this line.”’’ 


Quality Guarantee.—We take all the risk of loss or breakage and cost of 
double transport, thus giving absolute assurance that every effort will be made to 
please. If our selection does not meet your expectations, the entire shipment or any 
portion of it can be returned at our expense, and we will promptly refund your money. 


Institutions pay after delivery at such time as conforms with their regulations. 


Our printed t!abel with each specimen gives correctly name, chemical 
composition, and locality. 


ILLUSTRATED CATALOGUE (mailed free on application) gives lists and descriptions 
of the various collections we prepare. Prices include delivery to any 
address (orders totalling £1), 
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MACMILLAN & CO”’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


AnJNTRODUCTION to PRACTICAL 
PHYSICS. By D. RINTOUL,M.A. Globe 8vo. 2s. 

A PRIMER OF PHYSICS. By B. 
STEWART. Illustrated. With Questions. Pott 8vo. Is. 

LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL.D., F.R.S.  Feap. 
8vo. 4s. 6d. QUESTIONS. Pott 8vo. 2s. 

AN EXERCISE BOOK OF ELE- 
MENTARY PRACTICAL PHYSICS. By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 2s. 6d. 

LESSONS IN SCIENCE. By Prof. 
A. and A. T. SIMMONS, B.Sc. Globe 

ELEMENTARY PHYSICS AND 
CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 15. 6d. each. 

EXERCISES IN PRACTICAL 
PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 

ELEMENTARY GENERAL 


SCIENCE. By A. T. SIMMONS, oe and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 


A MANUAL OF ELEMENTARY | 


SCIENCE. By Prof. R. A. gaged and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 

AN 
PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 7s. 6a.; or PART I. — MECHANICS, 
PROPERTIES OF MATTER, HYDROSTATICS, HEAT. 
By Rev. J. C. P. ALDOUS, M.A. 
WAVE MOTION, SOUND AND LIGHT. By W. D. 
EGGAR, M.A. 2s. PART III.—MAGNETISM 
AND By F. R. BARRFELL, M.A., 
B.Sc. 2s. 


ELEMENTARY “COURSE 


| 
| 
| 


PHYSICS for STUDENTS of MEDI- 
THE STEAM ENGINE AND GAS 
AND OIL br F Prof. JOHN PERRY, 
With 


D.Sc., F.R.S. 8vo. 
EXAMPLES IN. PHYSICS. 
By D. E. JONES, 


Answers and Solutions. 
Edition, revised and enlarged. Feap. 8vo. 

ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 2s. 6d. HEAT, separately, sewed, Is. 


LESSONS in HEAT and LIGHT. 


For ae Students. By D. E. JONES, B.Sc. 
Gl. 8vo. 


PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON, M.Sc. Gl. 8vo. 2s. 6d. 

HEAT, for ADVANCED STUDENTS. 
By E. EDSER, A.R.C.Se._ Gl. 8vo. 45. 6d. 

HEAT. By Prof. P. G. Tarr. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. Second Edition. 
Revised by J. ROGERSON COTTER, M.A. 8vo. 18s.net. 

The THEORY of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. 125. net ech. 


|The THEORY of LIGHT. By Prof. T. 


4s. 6d. PART IL— | 


INTERMEDIATE COURSE OF 


PRACTICAL PHYSICS. By Prof. A. SCIIUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 


LESSONS in ELEMENT ARY PRAC- 
' TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 


and W. W. H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY | 


and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL — By C. L. BARNES, M.A. 


Crown 


PRACTICAL} PHYSICS forSCHOOLS 
STE ART and W. W. H. GEE. Gl. 8vo. 
ELECTRICITY AND MAGNETISM. 2s. 6d, 


THEORETICAL AND PRACTICAL 
MECHANICS AND PHYSICS. By A. H. MAC- 
KENZIE, M.A.. B Sc., A.R.C.Se. Crown 8vo. Is. 

LABORATORY MANUAL of 
PHYSICS AND APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In 2 Vols. 8vo, 12s. 6d. net each. 

THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s, 6d. net. 

ELEMENTS OF PHYSICS. By 
E. L. NICHOLS and W. S. FRANKLIN. Three Vols. 
8vo. I.’ MECHANICS arid HEAT. II. ELEC; 
TRICFTY and MAGNETISM. IIl. SOUND and 
LIGHT. 6s. net each. 

A TEXT-BOOK of the PRINCIPLES 


of PHYSICS. By ALFRED DANIELL, M.A., LL.B., 
D.Sc., F.R.S.E. Third Edition, Medium 8vo. 21s. 


Vol. I. 


UNIOR STUDENTS of COLLEGES. By | 


PRESTON, M.A., F.R.S. Third Edition. Edited by 
Cc. JOLY, M.A. 8vo. 155. net. 


LIGHT. By Lewis Illustrated. 


Second iinioe, Revised and Enlarged. Crown 8vo. 7s. 6d. 


PRACTICAL EXERCISES inLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 

LIGHT FOR STUDENTS. By E. 
EDSER, A.R.C.Sc. . Gl. 8vo. 6s. 

LIGHT VISIBLE and INVISIBLE. 
—— THOMPSON, D.Sc., F.R.S. Illustrated. 


6s. net. 


THE MANUFACTURE OF LIGHT. 
By SILVANUS THOMPSON, D.Sc., F.R.S. Crown 


8vo. Is. ne 
ELEMENTARY LESSONS IN 
ELECTRICITY AND MAGNETISM. By SILVANUS 


THOMPSON, D.Sc., F.R.S. Feap. 8vo. 45. 6d. 


‘MAGNETISM AND ELEC. 


By H. E. HADLEY, 
B. Sc. vo. 2s, 6d. » 
PRACTICAL EXERCISES in MAG- 
By H. E. HADLEY, 
MAGNETISM AND ELECTRICITY 
By H. E. HADLEY, B.Sc. (Lond. ). 
ELECTRICITY and MAGNETISM 
By F. W. SANDERSON, M.A. 
A COURSE OF SIMPLE EXPERI- 
MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. Is. 6a. 
PHYSICAL OPTICS. By Prof. R. W. 
WOOD. 8vo. 155. net. 


MACMILLAN AND CO., LTD., LONDON. 
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LEWIS’S CIRCULATING 


In addition to Medicine and the allied Sciences, the Library includes the subjects of Physics, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Microscopy, Philosophy, Sociology, Engineering,Geography & Travel, &c. 
New Works and NEw EDITIONS on these subjects are added to the Library immediately on publication. 
SUBSCRIPTION, TOWN OR COUNTRY, FROM. ONE GUINEA. 

Detailed Prospectus, List of Recent Additions, Gc., post free. 

London: H. K. LEWIS, 136 GOWER STREET, W.C. 


Telegrams: ‘‘ Publicavit, London.” 


Telephone: 10,721 Central. j 


NATURE. 


The number for last week (April 18) contained :— 

Reviews :— 
Meteorological Optics.—_The New Evolution. 
By F. A. D.—Notes on Water Plants. By J. B. F.— 
A New Atlas.—Some Books on Chemical 
Analysis. By J. B. C. 

Our Book Shelf. 

Letters to the Editor :— 
Anomalous Dispersion and Ionisation, by Prof. R. W. 
Woop.—Positive Streams in ‘* Crookes” Tubes, by A. A. 
CAMPBELL SWINTON. 

Two Contrasted Western Canadian Tribes. 
(Zilustrated. ) 

The Leicester Meeting of the British Association. 


An Aéronautical Exhibition. By Prof. G. H. Bryan, 
F.R.S. 


The Study of Earthquakes. 

Indian Orchids. 

A Recent Advance in the Knowledge of Cancer. 

Notes. Our Astronomical Column. 

The ee Year at Blue Hill Observatory. 
By W. M. 

Scientific Work in the Straits Settlements and 
Ceylon. 

Agricultural Experiments. 

Antipodean Bird-Life. By R. L. 

Notes on Recent Petrography. By G. A. J. C. 

Archeology in Italy. 

Progressive Waves in Rivers. 

University and Educational Intelligence. 

Societies and Academies. Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 


receipt of 64d. from residents in the British Isles, or of 7@. from 
residents abroad. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.,), 


14 CROSS STREET, MANCHESTER.. 


@oods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 
FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, 


Telephone Number—2238. 


THE TECHNICAL COLLEGE SET. 


vertisement in last week's Nature. That now appearing above 


N.B.—By error, the wrong illustration was inserted in our ad- 
represents the Technical College Set of Drawing Instruments. 


( Itwouldbe dificult to find a more desirable set 
of instruments than this of Mr. Harling, cn 
arcount both of the judgment displayed in the 
choice of the instruments and the design and 
workmanship exhibited. The instruments are of 
= NATURE the best Fuglish design and finish, with knee 
< joints and nut and bolt needle points where 

Says : necessary. 

A student who possesses this case of instruments 
is so far well equipped for his work in drawing 
and graphics, and gets exceedingly good value. 
The instruments can be highly recommended as 
\ being entirely suited to their purpose. 


(See issue of February 28, 1907, page 413.) 
Price 42/ = In Leather covered Pocket Case. 


W. H. HARLING, Surveying 
47 Finssury PAVEMENT, LONDON, E.C.; AND AT Grosvenor Works, HACKNEY. 


Established 1851. 9m Illustrated Catalogue (covering all kinds) Gratis. 


The ‘*New Rapid” 
Mercury Interrupter 


Comprising all the latest im- 
provements with a simple and 
reliable method of raising and 
lowering the mercury. 

Fitted with first-class 
motor of any voltage up 
to 250. Requires only 
2lbs. of mercury, and is 
simplicity itself for clean- 
ing. 


Price £6 6 O 
A. C. COSSOR, 


54 Farringdon Rd., 
London, E.C. 
Gold & Silver Mcd:'s St. Louis Exhn., 1904. Telephone : 10,547 Central. 
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THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the ‘‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 
£4:5: 0. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


3rd REPRINT—NOW READY. 
Revised to present date. 


AN ELEMENTARY COURSE OF 


PHYSICS. 


EDITED BY 


Rev. J. C. P. ALDOUS, M.A., 


Late Fellow of Jesus College, Cambridge; Chief 
Instructor to the Naval Cadets, 1875—1898. 


Demy 8yo. 892 pages. 7s. 6d. 
Illustrated with 395 woodcuts and 265 blocks. 


NATURE.—‘‘In this book an attempt is made to give a 
modern and practical course of natural philosophy in a com- 
pendious form, and it may be stated at once that the effort is a 
most successful one. . . . The treatment of the various subjects 
is most lucid and thorough, and is evidently based on an inti- 
mate acquaintance with the requirements of students. Great 
pains have been taken to avoid looseness of statement ; and the 
fact that some of the sections have had the advantage of the 
criticisms and suggestions of Lord Kelvin, Lord Rayleigh and 
others, makes it a trustworthy book of reference.” 


THE INDEX IS EXCEPTIONALLY FULL. 


MACMILLAN & CO., LTD., LONDON. 


| AN INTERESTING INSTRUMENT. | 


| 


| 
| 
| 
| 


“DIAL” BAROGRAPH, 


or Self-Recording Barometer. 


_ Thisis a most useful instrument, and fills a long felt want. It makes an 
| interesting record of Barometric Variations, and at the same time readily 
| shows (by means of the Dial) the present height of the Barometer. We 

qe the reliability of the readings obtained, both past and present. 
| The Instrument is of the very best workmanship throughout, and is com- 
| pensated for temperature. The Recording Arm and the Dial Hand, 

working by means of our Special Attachment off the same movement, a 

simultaneous action is thereby assured. Price, complete in handsome solid 

oak, walnut, or mahogany case, with one year's supply of Charts, Ink, and 
| Instructions, £6 15s. 


PASTORELLI & RAPKIN, Ltd. 


| Manufacturers: 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS 
(Established 1750), 
Contractors to H.M. Government, 


-46 HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—Rapkin, London. 


STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired). 
@* Illustrated Price List Post Free. 


FOR YOUR LIBRARY. 


An Atlas is an indispensable reference book in every 
Library. In choosing an Atlas for your Library let it 
be accurate and reliable, clearly printed. well coloured, 
and strongly bound. The following Atlases embody 
these points and are worthy of consideration. 


THE ROYAL ATLAS. 


Containing 57 exquisitely coloured and clearly printed 
Maps, 25 by 20 inches, with a complete Index to each 
Map. Bound in half-morocco, gilt edges and titles, 20 by 
14 inches, £6 6s. 


A sumptuous Volume for the Library. 


THE HANDY ROYAL ATLAS. 


Consisting of 51 beautifully coloured Plates, 18} by 144 in., 
and Complete Index. Bound in Rexine, 15 by 104 ia., 
25s.; half-bound morocco, 375. 6d. 


An excellent Atlas for General Use. 


THE M.P. ATLAS. 


Being a Collection of Maps illustrating the British Empire 
throughout the World, all carefully coloured and strongly 
bound in art cloth, 20 by 133 in., price 25s. net. 


This Atlas is of special importance at the present time, 
owing to the great questions that are being 
discussed at the Colonial Conference. 


An Atlas for every British Subject. 
Write for Complete Catalogue. ‘ It will interest you. 


W. & A. K. JOHNSTON, Limited, 
Edina Works, Edinburgh; 7 Paternoster Square, London. 
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JUST ISSUED. 


REVISED and ENLARGED 
ILLUSTRATED LIST “A” (1907) 


an SPECTROSCOPES AND 
SPECTROSCOPIC APPARATUS. 


oe CONTAINING MANY IMPORTANT ADDITIONS. 
. WwW 
eens. Post free upon application. 
com 
Hand, 
TD,, 75a CAMDEN ROAD, 
k, and 5 a LONDON, N.W. 
td. Awarded Gold Medal, St. Louis Exhibition, 1904. , 
Telegraphic Address: ‘‘ SPHERICITY, LONDON.” Telephone No. 1687 Norin. 
DS 
— AWARDED MEDALS WHEREVER EXHIBITED, 
Y | including 9 at the great Paris Exposition of 1900. 
Wholesale Maker 
very ot 
et it < | 
red, other ‘Sclentitic 
ody 4 Instruments. 
‘ WILSON’S 
2 PATENT 
RADIO- 
inted INTEGRATOR. 
each me Designed by 
10 by z Dr. W. F. 
Witson, F.R.S., 
to record the 
mz total amount of 
al receive 
S. SECTION. $ the ground. 
Sole Maker— 
i. GRIFFIN’S J. J. HICKS. 
NEW BUNSEN BURNER § 
SUNSHINE 
(1907 Pattern) giving | RECORDER, 
HIGH OR LOW TEMPERATURES. | with Curtis’s Im- 
; proved Adjustment 
JETLESS. for Latitude. 
ngly SCIENTIFICALLY PROPORTIONED. 


supplied to the Meteoro- 


DRIP-PROOF. logical Office. 


Eacu Per Dozen Per Hatr-Gross 


16 


- Sole Makers: Catalogues (state which required), Estimates and all eietention Sree by 


J, J. GRIFFIN & SONS, Ltd., Kingsway, London, W.C. return post. 


ney 


cclxv 
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don. | 8,9& 10, HATTON GARDEN, LONDON. i 
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MACMILLAN & C0.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE BOARD OF EDUCATION SYLLABUSES. 


I.—PRACTICAL PLANE AND SOLID GEOMETRY. 

Practical Plane and Solid Geometry for Elementary Students. 
By J. HARRISON, M.I.M.E. 2s. 6d. 

Practical Plane and Solid Geometry for Advanced Students. 
By J. HARRISON, M.Inst.M.E., &c., and G. A. 
BAXANDALL. 45. 6d. 

Geometrical Drawing and Design. By J. H. SPANTON. 
2s. 6d. 

IIl.—MACHINE CONSTRUCTION AND DRAWING. 

Machine Construction and Drawing. By F. CASTLE, 
M.I.M.E . 6d. 

III.—BUILDING CONSTRUCTION. 

Building Construction for Beginners. By J. W. RILEY, 
Rochdale Technical School. 2s. 6d. 

A Manual of Carpentry and Joinery. By J. W. RILEY. 
With 923 Illustrations. 6s. net. 

V.—MATHEMATICS. 

An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Euclid. By H. S. HALL, M.A., and 
F. H. STEVENS, M.A. 2s. 6d. 

An Elementary Course of Mathematics. 
metic, Algebra, and Geometry. By H. S. 
F. H. STEVENS, M.A. 2s. 6d. 

Graduated Test Papers in Elementary Mathematics. By 
Rev. WALTER J. WOOD, M.A. Is. 

Mathematical Tables for Ready Reference. 
FRANK CASTLE, M.I.M.E. Sewed. 2d. 

Practical Mathematics for Beginners. By F. CASTLE. 
2s. 6d. Key, 55. net. 

Elementary Practical Mathematics for Technical Students. 
By F. CASTLE, M.I.M.E. 3s. 6d. 

A Manual of Practical Mathematics. By F. CASTLE, 
M.I.M.E. 6s. 

VI.—-THEORETICAL MECHANICS. 

Elementary Mechanics of Solids. By W. T. A. EMTAGE, 
M.A. 2s. 6d. 

Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 

Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 
Part I. Mechanics and Solids. 2s. 6d. 

Hydrostatics for Beginners. By F. W. SANDERSON, 
M.A. 2s. 6d. 

VII.—APPLIED MECHANICS. 

Applied Mechanics for Beginners. By J. 
Wh.Sc. 2s. 6d. 

oe! in Applied coro By Prof. J. H. COTTERILL, 
F.R.S., and J. H. SLADE. 65s. 6d. 

VIII. SDUND, LIGHT, AND HEAT, AND 
ELEMENTARY PHYSICS. 

Rees Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc. 2s. 

Lessons in Heat and Light. By D. E. JONES, B.Sc. 35. 6d. 

Light for Students. By EDWIN EDSER. 6s. 

Practical Exercises in Light. By R. S. CLAY, D.Sc. 2s. 6d. 

Heat for Advanced Students. By E. EDSER, A. R.C. Sc. 4s. 6d. 

Practical Exercises in Heat. By E. S. A. ROBSON, M. Se. 

6d. 


Comprising Arith- 
HALL, M.A., and 


Compiled by 


DUNCAN, 


‘ Elementary Physics. By BALFOUR STEWART, F.R.S. 


New Edition, thoroughly Revised. 4s. 6¢. Questions, 2s. 
IX.—MAGNETISM AND ELECTRICITY. 
Magnetism and Electricity for Beginners. By H. E. 

HADLEY, B.Sc. (Lond.). 2s. 6d. 
Magnetism ‘and Electricity for Students. 
HADLEY, B.Sc. 6s. 
Practical Exercises in oe and Electricity. By H. E. 
HADLEY, B.Sc. 
Electricity and Magnetism for Be ers. By F. W. SAN- 
DERSON, M.A. 6d. 
Elementary Lessons in Electricity and Magnetism By 
Prof. SILVANUS P. THOMPSON, F.R.S. 4s. 6d. 
X. & XI.—CHEMISTRY. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 
F.R.S., assisted by J. LUNT, B.Sc. 2s. 6d. 
The Elements of Chemistry. By Prof. [RA REMSEN. 2s. 6d. 
a Chemistry for Advanced Students. By Sir H. E. 
SCOE, F.R.S., and Dr. A. HARDEN. 4s. 6d. 


MACMILLAN AND 


By H. E. 


LTD., LONDON. 


X. & XI.—CHEMISTRY—continued. 

Chemical Problems. By Dr. T. E. THORPE, C.B., F.R.S, 
With Key, 2s. 

Chemical Arithmetic. By S. LUPTON, M.A. With 1200 
Problems. 45. 6d. 

a Chemistry for Intermediate Schools. By L. \, 
JONES, B.Sc. 2s. 

Practical Exercises in Chemistry. By G. C. DONINGTON, 

-A. 2s. 6d. 

Chemistry for Organised Schools of Science. By S. PARRISH, 
B.Se., A.R.C.S. (Lond.), with Introduction by D 
FORSYTH, M.A., D.Sc. 2s. 6d. 

Practical Inorganic Chemistry. By G. S. TURPIN, M.A., 
D.Sc. 2s. 6d. 

Practical Inorganic Chemistry for Advanced Students. by 
CHAPMAN JONES, F.I.C., F.C.S. 2s. 6d. 

The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S. 2s. 6d. 

Elements of Quantitative Analysis. By G. H. BAILEY, 
D.Sc., Ph.D. 45. 6d. 

Tables for Qualitative Chemical Analysis arranged for the 
use of Students. By A. LIVERSIDGE, M.A., LLD., 
F.R.S. 4s. 6a. net. 

Lessons in Organic Chemistry. By G. S. TURPIN, M.A, 
D.Sc. 2s. 6d. 

Theoretical Organic Chemistry. By J. B. COHEN, Ph.D. 6s. 

Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 

Practical Organic Chemistry for Advanced Students. By 
JULIUS B. COHEN, Ph.D. 3s. 6d. 

XII.—GEOLOGY. 
Geology for Beginners. By W.W. WATTS, M.A., F.G.S. 25.6¢. 
XIV.—HUMAN PHYSIOLOGY. 

Physiology for Beginners. By the late Sir MICHAEL 
FOSTER, K.C.B., and Dr. L. E. SHORE. 2s. 6d. 

Lessons in Elementary Physiology. By the Right Hon. 
T. H. HUXLEY, F.R.S. 4s. 6a@. Questions. Is. 6d. 

XV.—GENERAL BIOLOGY. 

An Introduction to Nature-Study. By ERNEST STEN. 

HOUSE, B.Sc. Illustrated. 35. 6d. 
XVI.—ZOOLOGY. 

A Manual of Zoology. By T. JEFFERY PARKER, D.Sc., 
F.R.S., and W. A. HASWELL, M.A., D.Sc. ros. 6d. 
XVII.—BOTANY. 

Botany for . ee By ERNEST EVANS. Second 

Edition 2s. 6d. 

Practical Botany for Beginners. By F. O. BOWER, Sc.D., 

F.R.S., and D. T. GWYNNE-VAUGHAN, M.A. 3s. 60. 
XVIII.—PRINCIPLES OF MINING, 

The Principles and err of Coal Mining. By JAMES 

TONGE, M.I.M.E., F.G.S. 55. net. 
XIX. —METALLURGY. 

A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 

35. Questions. Is. 
XXII.—STEAM. 

The Steam Engine and Gas and Oil Engines. 

PERRY, F.R.S. 3rd Impression. 7s. 6. net. 
XXIII.—PHYSIOGRAPHY. 

Physiography for Beginners. By A. T. SIMMONS, B.Sc. 2s. 6:7. 

Experimental Science (Section I. Physiography). By Prof. 
R. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 60. 

es ene for Advanced Students. By A. T. SIMMONS, 

45 

Elementary Lessons in Astronomy. By Sir NORMAN 

LOCKYER, K.C.B. 55. 6d. 


XXIV. AND RURAL 


Elementary Lessons in the Science of Agricultural Practice. 
By H. TANNER, F.C.S. 3s. 6d. 
~ HYGIENE. 
Hygiene for Beginners. By E. S. REYNOLDS, M.D. 2s. 67. 
Hygiene for Students. ByE. F. WILLOUGHBY, M.B. 4s. 62. 
XXVI.—ELEMENTARY SCIENCE OF COMMON LIFE. 
Science of Common Life (Being a New Edition of ‘* Experi- 
mental Hygiene”). By A. T. SIMMONS, B.Sc., and 
E. STENHOUSE, B.Sc. 2s. 6d. 


By JOHN 
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COLLECTING APPLIANCES 


Botanical Vascula, 2/9, 3/6, 4/6. Straps, I/- 
each. Pocket size, 1/6. Postage extra. Special pat- 
tern ; japanned inside as well as out ; does not rust. 


Pond Collecting Sticks, Bamboo, with lengthening 
rod, silk net and tube, knife and big, 14/6 post free ; 
square net in place of round, 3/- extra. 


Specimen Tubes and pocket cases for same, all sizes. 
FREE. 


FLATTERS & GARNETT, Ltd., 
ACTUAL MAKERS of Lantern and Microscopical Slides. 
48 Deansgate, Manchester. 
LABORATORIES—Church Road, Longsight, Manchester. 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at Lis Rooms, 38 King 
Street, Covent Garden, London, W.C., for the cisposal of MICRO. 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday to 5 and morning of Sale 


SECOND-HAND TELESCOPES. 
sin. Cooke, with Slow Motions, complete, £60 ; 4 in. Cooke Equa- 
_ torial, complete, £40; 4 in. Wray, with fittings, complete, £25; 
3 in. Student, 2 Stands, 2 Eyepieces, in case, £5. 
SECOND-HAND MICROSCOPES 
by Swift, Watson, Beck, Zeiss, Leitz, &c. 
PORTABLE TELESCOPES from 15s, upwards. 
PRISMATIC BINOCULARS by Voigtlander, &c. 
Many others, all kinds. New Lists on Application. 
- CLARESON & Co., 
98 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospbzri 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros Melicerta, 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; — (preserved); Leptoplana; Lineus, Amphi » 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

ical Laboratory, Plymouth. 


THE DIRECTOR. 
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WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer: 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


| Birds, Mammals, he., Preserved and Mounted by First class 
Workmen true to Nature. 
All Books and Publieations on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
CATALOGUE (102 pp.) POST FREE. 


SAVAGE CURIOSITIES. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment froin all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 


8 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, E.C., 
To Ground Floor Show,Room, 
11 JOHN STREET, BEDFORD ROW, 
LONDON, W.C. 


Reached from Holborn through Gray’s Inn Road or Warwick Court to 
Theobald’s Road. 


TWENTIETH CENTURY ATLAS 
Microscopical Petrography. 


The above work can be had complete with 48 Microscopical Slides 
described in the Text, 12 Parts, price 84 /-, Single Part 7/=, from 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 


133 FULHAM ROAD, SOUTH KENSINCTON, S.W. 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘* NATURE. 


Yearly 18 0| Yearly. . - 110 6 
Halfyearly . . 014 6| Hialf-yearly. . . 015 6 
Quarterly 076 Quarterly - 08:0 


Cheques and Money Orders payable 
OFFICE: ST. MARTIN’S 


& d. 


* The first line being in heavy type is charged for as Two Lines. 


NOTICE.—Advertisements and business letters for NatTuRE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is ‘“ Puusis,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 


& 
*Three Lines in Column +4 2 6 Quarter Page, or Half 
1 


Per Line after . . . 0 9 aColumn 
One Sixteenth Page,orEKighth Col.10 O 
One Eighth Page, or Quarter 


- 115 0 
Halfa Page,oraCol. 3 5 O 
018 6 Whole Page - 6 60 


to MACMILLAN & CO., Limited. 
STREET, LONDON, W.C, 


| 
IN, 
By 
the ETHNOGRAPHICAL SPECIMENS. = 
D Stock of over 10,000 Specimensof Weapons, Implements, Ornaments, 
ete Dress, Idols, Musical Instruments, &c., &c., used by all the Races of a 
Mankind, for sale at very dow prices. All objects guaranteed genuine. i, 
. | § Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., = 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographica} “4 
6s | Specimens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d, 
yearly. Collections Arranged and Catalogued. Specimens bought. 
By 
| 
\EL 
Sc., 
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| 
6d. 
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| 
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LEITZ GAIFFE-BLONDEL MERCURY JET BREAK 
for working Coils for X-Rays and High Frequency DIRECT from the 


Microscopes & Accessories} alTERNATING MAIN CURRENT, 


are well-known throughout the world for 
thereby dispensing entirely with Accumulators. 
Excellence of Workmanship, Ease of Manipulation, ie aa J 


and Moderate Cost. | 


cclxvili 


[AprIL 25, 1907 


Strano A, inclinable, with hinged joint 
and clamping lever, circular revolving and 
centring stage, coarse adjustment by rack 
and pinion, fine adjustment by new con- 
tinuous safety micrometer movement having 
divided drum (each division = ;g4o mm.), 
wide tube adapted for photo-micrography 
with wide-angled lenses without eye-pieces, 
graduated draw-tube, large illuminating 
apparatus, iris diaphragm giv- 
ing oblique illumination, swing 
out condenser and cylinder iris 
diaphragm fitted with rack and 
pinion, triple nose-piece, apo- 
chromatic objectives 16, 8, 4, 
and 2 mm. oil-immersion, com- 
pensating eye- -pieces 4, 8, 22, 
18, compensating eye- piece 6 
with micrometer, drawing eye- 
piece, large mechanical stage 
for examining specimens mea- 
suring up to 2 ins. by 4 ins. ; 
c»mplete in mahogany cabinet. 
Magnification, 70-2250. 

£52 20 

Same stand and illuminating 
apparatus, with triple nose- 
piece, achromatic objectives 2, 
4, 6, 1 in. oil-immersion, eye- 
pieces 0, 1, 3, 4, 5, micrometer 
seye-piece 2. Magnification, 
25-1300 .. £26 


Lists" ‘N’ on application. 


E.§ TZ, weraar 


OSTV 


Price 438, up to 60 Periods per Second. 
ALSO MADE FOR CONTINUOUS CURRENT. 


The vessel is tron, but appears transparent in figure to show interior. 


Write for Cireular to the SOLE AGENTS— 


as formerly 228 GRAY’S INN ROAD, LONDON, W.C. 
N.B.—This Break also serves to charge Accumulators. 


NE 


PORTABLE MICROSCOPE 


for highest power work. 
Light in weight. Perfectly rigid. 


PRICES. 
Stand, ~s figured, in Case... .. £6 10 0 
Stand, with 3” and 3” Objectives, 


2 Eyepieces, Abbe Illuminator 
and Case ; . £10 00 


Full of above with Watson’s 178- 
page Catalogue of Microscopes, post free 
on application, 


313 HIGH HOLBORN, LONDON, W.C. 


And at ROAD, EDINBURGH ; 


MICROSCOPIC OBJECTS. 


NEW EDITION. NEW EDITION 
of Catalogue 
JUST PUBLISHED. 


The most comprehensive list that is issued, 
representative of a stock of 50,000 specimens, 
illustrating 


ANATOMY, PATHOLOGY, 


BOTANY, DIATOMACEE 
BACTERIOLOGY, &c., &c. 


It also contains particulars of the Circulating 
System, on which 240 Slides are loaned for 
One Guinea. 


W. WATSON & SONS,. 


Opticians to H.M. Government, ASY ROW, BIRMINGHAM; and 
1837.) MELBOURNE AUSTRALIA. 


DALLMEYER’S NEW TELEPHOTO LENS 


Can be used in front of any TRE ADON enue Mounted in Aluminium. 


plates or films which may be 
in position. 


diameter, weighs 4} ounces. 


PRICE, including Solid Leather 
Case, B3 10 OC nett. 


ILLUSTRATED BooKLET with 


An excellent lens for all + Specimens of Work 
artistic photography. PATENT. FREE. 


J. H. DALLMEYER, Ltd., Denzil Road, Neasden, London, N.W. 
Show Rooms :—25 NEWMAN STREET W. 
MAKERS OF THE CELEBRATED DALLMEYE™ PORTRAIT LENSES. 


Pp d by R RD CLay AND Sons, LimiTED, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmitt. 
a o LIMITED, at St. Martin’s Street, London, W.C., and Tue MACMILLAN ComPany, 66 Fifth Avenue, New York.—Turspay, April 25, 1997: 


Can be used alone for higher 
magnification or larger plates. 
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